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0LSSRVATI01T3  CIT  TrIE  CULTIVATICl.^  ASH  DISEASES  OF 
CASBAGE  AiTD  CIT  I  CITS  m  S'UF.OPS,  1922. 

By  J.  G.  'Jalker , 
Pathologist,  Bureau  of  Plant  Industry. 

Introduction 

LujTins  the  sujaner  of  1922  the  v/riter  visited  several 
European  countries,   including  England,  Denmark,  Holland, 
France,  Spain,  and  the  Canary  Islands,  under  the  authorization 
of  the  Cffice  of  Cotton,  Truck,  and  Eorage  Crop  Disease  Inves- 
tigations, Bureau  of  Plant  Industry,  U.  5.  Department  of  Agri- 
culture.    The  primary  purpose  of  this  excursion  v/as  to  stuay 
the  occurrence  of  onion  and  cabbage  disea-ses  in  western  Europe 
and  the  culture  of  tliese  crops  in  so  far  as  it  related  to  the 
development  and  distribution  of  disease.     In  order  that  the 
notes  i:hus  accumulated  may  be  of  use  to  others  particularly 
interested,  they  are  presented  in  the  ijresent  form.     In  must 
be  -realized  tha.t  the  data  acquired  in  this  hurried  manner  is 
necessarily  incomplete,  and  the  reader  is  therefore  requested 
to  look  upon  them  only  as  travel  notes ,  and  not  as  an  attempt 
at  a  complete  compilation  of  facts. 

I  am  indebted  to  many  in  each  country  for  the  cordial  re- 
ception and  aid  extended  in  each  case.     Among  this  number  I 
should  mention  Mr.  A.  D.  Cotton,  Dr.  V7.  3.  Lrierley,  and  Dr. 
E,  J.  Eutler  in  England;  Dr.  Carl  Eerdinandsen  in  Denmark;  Dr. 
H.  M.  Q,uanj  er  and  Dr.  J.  V.^esterdijk  in  Holland;  Dr.  E.  Ebex 
and  LIr.   Jean  Dufrenoy  in  Prance;  and  Dr.  Gonzales-Eragoso , 
Senor  Luis  Liro,  and  Senor  Janini  Janini  in  Spain. 

Cabbage  Culture  in  En^'land 

The  clim5.te  of  Engl^.nd  is  almost  ideal  for  the  culture  of 
cabbage  and  its  close  relatives.     The  mild  winter  permits  the 
growing  of  c^.bbage  trjrough  t'.ie  entire  winter  period,  v/hile  the 
cool,  moist  su2i:ii-:er  is  ecpeci-lly  favorable.     Cabbage  allies  are 
gTovm  more  commonly  than  in  .-v-ierica.     Cauliflower,  Brussels 
sprouts,  kohlrabi,  and  kale  are  very  co:xuon  crops.     The  list 
of  common  cabbage  varieties   is  quite  different  from  tha.t  used 
in  -'ivnerica.     Since  cabbage  c^.n  be  planted  to  ::iature  at  almost 
any  time  during  the  year,   the  solid  head  suitable  for  storage 
and  long  distanc-e  shipment  is  unnecessr.ry .     0::  tlie  other  h£.nd, 
the  -English  consumer  prefers  cabbage  cooked  as  =.  ''green''  ,  and 
therefore  much  prefers  a  head  of  loosely  packed  ,:,reen  leaves 
to      solid  white  hes-d. 

Cabbage  and  its  allies  are  very  coimion  in  small  gardens 
ever\n-here.     There  are  a  fev  ii-^tsnsive  cabbage  sections,  how- 
ever.    One  of  these  vrhich  wa.s  visited,   the  Evesham  aistrict  in 
tme^von  valley,  a  few  m^iles  from  Str^.tford,  may  serve  to  il- 
lus  tr ate . 
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Cabbage  culture  is  very  extensive  in  this  section.  The 
Stokes  farru  which  we  visited  is  aboui.  60G  acres  in  extent,  and 
about  30  acres  are  in  cabbage.     The  chief  crop  is  the  sior ing 
crop.     3eed  is  sov/n  in  seed  beds  froiii  June  lu'  to'  July  15, 
Transplanting  is  being  done  nov/  (Septeraber  26).     The  crop 
grows  throughout  the  win'oer  sea,son  and  lae.tures  in  Pebruary  and 
March.     The  winter  is  more  or  less  frosty  but  the  varieties 
used  are  hardy  enough  to  stand  this  and  keep  on  grov.^ing.  The 
crop  is  cut  very  early  m   ch.e  spring  if  the  prices  are  high,-- 
even  while  tJie  heads  a.re  very  small  and  green.     The  chief  va- 
riety used  for  the  spring  crop  is  Early  T-vesham;  Early  O'ffenham 
is  another  cOi.iiYion  variety  of  the  same  type.     These  both  produce 
heaids  of  a  loose,  pointed  type. 

Q av oy  c abb ag e,  is  grown  iiere  coiiimonly  as  a  late  fall  a.nd 
early  v/inter  crop.     The  seed  is  sown  early  m  the  sprin.g  and' 
transplanting  is  done   in  June  or  July.     The  two  varieties  most 
co;m:ioniy  used  are  "Best  of  -xll"and  ''Drumliead" .     The  former  is 
the  earliest  and  ic  beginning  to  be  harvested  now  (Sept.  26 i , 
The  fields  are  cut  ■  two  or  more  times.     TTiis  variety  is  not  so 
hardy  as  Drumliead  and  '"ill  burst  rea,dily.     Drunihead  matures 
later  and  will  s'cand  for  an  indefinite  period  through  the  vrinter 
and  can  be  "chus  cut  and  mar3::eted  a.s  needed. 

All  transplanting  is  done  by  hand  here  as  elsewhere  in 
Europe.     The  foreman  on  Gtokes '  farm  says  15  expert  men  will 
pull  plants  and  set  12  acres  in  a,  good  day  v/hen  v/s.tering  is 
not  necessar^^.     '.'.■ith  ohe  spring  crop  (Early  Evesham)   the  plants 
a,re  set  9  to  10  inches  apart  in  rov/s  20  to  24  inches  apart. 
The  Savoy  jpl^-nts  -are  set  a,bout  15  incnes  apart  in  rows  yf  30  to 
36  inches  apart. 

Brussels  sprouts  are  also  grov/n  here  in  large  a.creages. 
Eields  of  these  are  beginnine,  to  mature  now  (Sept.  26),  Ca,u- 
lif lower  is  also  grovm  comaonly. 

Cabbage  farmers  here  as  a  rule  grow  their  own  seed.     171  th 
spring  cabbo.ges  a  fev/  are  selected  at  harvest  (early  spring), 
pulled  out  and  set  out  in  one-yard  squares  in  an  isolated  place. 
The  pl&.nts  lie  dormant  for  a  v^hile  and  then  send  up  seed  stems 
a.nd  m.ature  seed  in  August,  v/hich  of  course  can  not  be  used 
until  the  next  June.     Savoys  must  be  selected  in  the  fall  and 
set  out  during  the  winter,     Brussels  sprouts  jiiaturing  during 
the  vrinter  will  send  up  seed  stems  at  once  and  mature  seed  in 
time  to  be  used  the  following  suimuer* 

C_abbage  Diseases 

One  is  impressed  by  the  apparent  lack  of  diseases  of 
serious  consequence  upon  cabb:ige  e.nd  allied  crops  in  England. 
The  climate  is  no  doubt  aliaost  ideal  for  this  group  cf  plants, 
a.nd  a  number  of  diseases  whicn  e.re  very  troublesome  in  ^^merica 
a.re  held  in  check  either  by  environmental  conditions  or  cultu- 
ral practices,  and  probc.'^;ly  by  both. 
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Club-roc t'  j-F i a3.:ic g i o p}i 0 r a  •l)ra3  3i cae.  "./or.  )  iu  pernaps  tlie 
most  co.innon  and  destructive  disease  of  cabbage  in  oiingland. 
In  the  Svesham  district,  however,  large  growers  v/ere  evident- 
ly avoiding  serious  losses  by  judicious  rotation  and  generous 
liming. 

31ack-rot  (5acter  iun  canines tre  Sm. )   is  hardly  kno^-.-n.  A 
fev;  cases  have  been  found,  but  it  has  seldom  if  ever  been 
kno\7n  to  occur  in  serious  rjXO'poTtion^ . 

Sovmy  raildev/  (Per onos pora  paras 1 1 icajl  ers , )  De3y.  )   is  very 
cor.mon  but  seldo...  of  serious  consequence/. 

'.."hite  rust  ( Cyst  opus  candidus  x'ers  .  )  . --./hereas  this  fungus 
is  very  rare  on  cabbage  and  cauliflower  in  Ainerica,  it  does 
often  occur  on  these  pla,nts  in  England.     At  times  it  is  suf- 
ficiently abundant  to  be  of  sone  economic   importance.  (Cotton). 

Black-le-;  (Phor.ia  lini-^aiA  (lode)  I)esm.  )   is  apparently  totally 
absent. 

Yellov/s   ( Fusar iuin.  conglutinr^-ns  T7oll.)  has  never  been  found. 
Black  leaf  spot  T^Alternar la  brass  icae  (Berk.)  3acc.)  v/as 
found  s/c  V.'ye ,  but  ic  co..iparatively  r^vre. 
» 

Kin':  spot  ( Hy c o s p ha e r e  1 1  a  brass  icicola  (DuJ3y.  jLindau)  is 
very  common  on  all  forr.is  of  Brass  ica  oleracea.     It  is  of  little 
consequence  on  cabbage  but  is  sorae times  destructive  to  cauli- 
f lower - 

Turnip  and  Rutaba;5:a.  Culture  and  Diseases 

Rutabagas  and  turnips  are  grown  extensively  for  stock 
feeding  purposes  throughout  Lincolnshire,  Yorkshire,  and  north- 
v^ard  through  Scotland.     The  clubroot  is  the  most  coimnon  disease 
on  these  crops.     Professor  Potter  says  it  occurs  widely;'  in  the 
iTev/castle  district  and  on  "all  types  of  soil".     By  annual 
liming  of  the  soil  it  is  reduced  to  a  minimum.     The  root-rot 
due  to  Phoma  napobrass  icae .  described  originally  by  hostrup  in 
iJenraark ,  v/as  found  here  soxae  years  ago  by  Professor  Potter.  It 
has  since  been  found  in  a  number  of  places  in  Scotland,  ITorth 
V'ales^  and  southwestern  lingland.     It  appears  somewhat  later 
than  September  and  entirely  upon  the  root.     It  has  not  been 
found  on  leaves  or  stems.     While  not  generally  common,  it  occa- 
sionally causes  heav^/  losses  in  stora,ge.     Henderson  suspected 
this  to  be  the  same  as  Phoma  lingam.  but  I  believe  it  must  be 
different. 

^ir.   ./hitehead,  Patnoiogical  Adviser  for  northern  'J/ales  ,  ha,s 
made  trials  v/ith  the  Danish  strains  ITos.   4  and  25  of  club-root 
resistant  rutabaga,  with  marked  success.   (See  V/hitehead,  T. 
Varieties  of  3v;ede3  Resistant  to  Pinger-and-Toe.     Jour .Uin. Agr ic. 
!lGr.  Britain)  29:  ITo.  4,  1922.)     '"/"hile  these  varieties  are  not 
generally  used  as  , yet,   these  results  indicate  that  they  will  be 
used  in  increasing  amounts. 


Turnip  e.nd  M^jtaha£a  _3eed  Oxoyin^  ■ 

ii  large  percentage  of-tlie  .leedTor  tuese  crops  is  ^ grown 
in  Line  oln.j>iire ,  'x'oi'ksiiire ,  and  a.s  far  uouth  as  Lediordsiiire . 
I  iiiet  a  grov;er  of  tliis  r^ecd  in  the  latter  county  in  September. 
He  told  :.ie  that  foi'  the  seed  crop  the  rutabaga  and  turnip  are 
sown  late,   i,e.,   in  ^lugust,  and  when  sinall  roots  have  formed 
(not  ir.uch  larger  than  a  lead  pencil)   tne  plants  ^re  trans- 
ferred to  the  j.iain  iield--about  50,000  plants  to  the  acre, 
ihe  crop  remains  m  tne  ground  tiiroughdut  the  A'/inter  and  then 
matures  seed  the  next  July  or  August.'    The  plants  are  cut  and 
hanaled  a-s  grain  anc.  when  dry  they  are  stacked  in  long  ricks. 
We  saw  stacks  of  rutabaga  seed  in  his  yar'd  waiting;  to  be 
threshed.        ■  ■  • 

hangels  are  ixanaled  m'  LliS' same  way--seed  is  sovm  in  July 
and  plan'Gs  mature  later  tnan  turnip  the  next  year.     We  saw 
mangel  seed  still  in  shock.     A  good  yield  of  mangel  seed  is 
2,00C  to  3,000  pounds  per  acre;  a  good  yield  of  turnip,  around 
1,800  pounds.     This  man  grows  100  to  150  acres  of  seed  a  year 
for  Sutbcn      Sons,  heading."    The'  s tock  seed  is  all  furnished 
by  the  seedsman. 

Onion  ana  Leed  Culture  and  Diseases 

The  onion  is  a  cohmion  vegetable   in  England  and  is  winter 
hardy  as  far  north  as  EdinDurgh.     Por  spring  bunching  the  seed 
is  sown  in  Augusi..     The  White  Lisbon  va,riety  is  used  most  com- 
monly for  this  purjocse.     Bedfordshire  is  an  important  center 
for  the  autumjn  bulb  crop.  ■  The  seed  is  sown  here  in  Tebruary 
or  later.     The  plants  "are  thinned  out  in  May  and  harvested  in 
September.     A  flax,  light  yellow  variety,   called  Toogood's 
Aonarcln,  s.nd  a  light  yellov;  globe  tyxje ,  called  Up- to-Late,  are 
'che  chief  varieties.     A- large 'yellow  globe ,  Ailsa  Craig,  is 
s cm.et iines  grown  but  is  handled  like  the  large  yellow  Spanish 
onion.     Iz  is  Svown  in  late  sumiiier ,  transplanted,  and  harvested 
the  next  3"xm".:er.     This  crop  is  not  able  to  com.pete  with  the 
Spanish,  crop,  hov/ever. 

The  farm.ers  here  cla.im  to  rota,te  onions  with  other  crops, 
and  the  ^practice  is  to  put  onions  on  the  soil  every  sixth  year. 

The  Iseh  is  a  very  co:,".n.icn  vegetable  in  Lnglish  garden", 
Stci,rting  from  seed  sown  in  the  spring  months,   the  plants  ap- 
proach maturity  'cy  autumn,  but  being  very  hardy,  may  stand 
through  the  v/inter  and  be  talcen  up  as  used.     A  large  leek 
growing  section  is  located  near  ITewcas tle-on-T^/ne. 

mildew  (Feronospora  schleideni  Ung.)  is  one  of  the  most 
commion  and  destructive ' diseases ' of  onions  in  England.     It  was 
found  commonly  on  autumn'-sown  onion.s  in  September.  According 
to  Murphy,   it  survives  as  hibernating  mycelium  in  som.e  of  such 
plc.nts  ,  which  serve  the'  next  spring  as  centers  of  new  infection. 


W!-iit3-rQt   (Solerotini  a  ceri  vorun)  is  widespread  on  onions 
and  leek  throughout  th3  British  IsIjs.     It  'vas  found  to  be  very 
destructive  on  young  aut^jmn-sorn  onions  at  Evesham  in  September. 
Dr.   Cotton  finds  it^co^jnon  also  in  thi  spring  beginning  in 
April  or  I'ay.     It  becomes  less  noticeable  ^luring  the  rarirer 
"leather  in  "July.  '       -   -  - 

^-'4i.  (^jr-^^cys ti s  c jpulae  Frost)  is  not  of  general  occurrence 
in  England.     Abcut  four  centers  have  been  found  in  recent  years 
and  the  disease  is  being  confined  to  these  areas  as  much . as 
possible  by  local  quarantine*     The  disease  is  common  in  ~arket 
gardens  around 'Edrnbnrgh 'and  Glasgow. 

Ru;  t  (Puccinia ,  porri  )  is  com^ion,  especially  upon  leek, 

N-ck~rot  (Hot ryti s  allii  ^  in  certain  seasons  has  been  very 
djstructive  after  harvest.     In  1922  none  was  to  be  found  in  the 
crop  in  Bedfordshire.     Here,  as  in  America,  this  disease  is 
very  spasrodi c, depending  upon  climatic  conditions. 

Smudge  (Collet otri chum  ci rcinans   (Berk. )  Vogl. ) — Though 
this  disease  --as  first  lescribed  in  England  by  Berkeley,  it  has 
not  been  considered  oomr.;cn  in  recent  years.     An  interesting 
case  of  it  -vvas  found  at  Evesham  in  September  on  AtJgust-s o'"n 
Fhite  Lisbon  onions  about  four  inches  high.     In  one  spot  in  the 
field  a  roughly  circul'^r  area  a  rod  or  more  in  diam.eter,  the 
plants  had  practically  all  been  killed.     Around  the  edge  of 
this  area  plants  in  various  stages  of  the  disease  vrere  fo-jind. 
As  a  rale  the  outer  leaf  became  flaccid  and  shriveled  at  the 
soil  line  and  the  lesion  advanced  upwp.rd  from  thisrp  oint  and 
to  some  extent  do;"nv.'ard.     Fruiting  bodies  of  Colle tot ri chum, 
ieveloped  later  on  the  diseased  tissue,  both  belov;  and  above 
ground.     Tlie  fungus  invaded  underlying  leaves  successfully  and 
e"entu?.lly  killed  the  plants.     It  is  probable  that  only  plants 
which  for  sor;e  reason  starred  off  slowly  or  "ere  attacked  very 
yoijng  entirely  succumbed.     Many  plants  in  other  parts  of  the 
field  shoTTsd  fruiting  belies  on  the  base  of  the  outer  leaf  or 
scale.     Vigorously  gro'wing  plants  miight  outgrow  the  disease.  I 
have  never  seen  in  /inerica^the  dar:pin^  off  of  young  onion 
seadlings  by  this  fungus,  but  under  greenhouse  conditions  I  have 
S5en  young  onion  seedlings  readily  killed  off  "hen  gro.Ting  in 
inoculated  soil.     Under  our  northern  conditions  the  soil  is  very 
cool  ^7hile   i.he  young  seedling  is  developing  and  the  temperature 
is  too  lo'f:  for  very  rapid  development  of  the  fungus.     Und3r  the 
conditions  here  observed  thj  seedlings  are  grooving  in  a  com.-- 
pa.ratively  ^arm.  soil  ^^ith  plenty  of  moisture — conditions  very 
simdlar  to  those  in  the  greenhouse  ^^-here  killing  of  seedlings 
readily  occurred. 

Scale  ne mia t o de   (Tylenchus  d3vastax rix)---Thi3  bulb  nematode 
occurs  to  some  extent  though  it  is  noc  considered  of  great 
im.portance.     As  a  rule  affected  scales  turn  to  ^  •'^^atery  decay 
caused  by  the  soft  rot  bacteria  which  folio-  the  eel-Torm. 
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Cabbapc'^  Sged-Gr owing;  in  Djnnark 


A  large  percentage  of  Danish  cabbage  and  cauliflower 
seed  is  grown  for  export,  and  especially  for  America*  The 
industry  is  largely  in  the  hands  of  about  a  dozen  seed  firms 
which  a<5  a  rule  deal  not  only  in  cabbage  seeds  but  also  in 
nu'-nerous  other  kinds  of  vegetable  and  grass  seeds.     The  seed 
is  grown  on  contract  by  iniividual  farmers  who  ate  supplied 
with  stock  seed  by  the  seedsman.     There  is  also  one  farmers' 
cooperative  ^associati  on(Danske  Landbof 3reningers  Frof orsyning, 
at  Roskil.ie)  which  handles  the  cabbage  seed  grown  by  its  mem- 
bers, and  it  deals  in  other  vegetable  and  grass  seeds  as  well. 

Gr  ow j  ng  R eg  i  ons 

The  larger  percentage  of  cabbage  seed  is  grov;n  in  the 
southern  part  of  the  country.     Very  little  is  grown  in  Jutland. 
Some  has  been  grown  in  the  past  around  Aarhus,  but  I  was  told 
by  prof,  Ferdinandsen  that  he  had  inquired  and  learned  that 
there  vjas  practically  none  there  this  year.     The  two  islands, 
Funen  and  Zeaxand  (the  latter,  the  one  on  vmich  Copenhagen  is 
located)  produce  most  of  the  cabbage  seed.     The  small  island 
of  Amagcr  close  to  Copenhagen  formerly  v;as  a  cabbage  seed  sec- 
tion, but  is  nov/  chiefly  a  truck  farmdng  area.     Much  cauli- 
flower seed  is  still  grown  there.     On  the  two  first  mentioned 
islands  the  areas  which  lie  fairly  close  to  the  sea  are  pre- 
ferred.    Thus,  in  Funen  the  seed  which  we  saw  was  all  growing 
along  the  "Gresct  Belt"  or  strait  nea,r  Nyborg,     On  the  other 
island  we  saw  seed  grov^ing  on  the  other  side  of  the  strait  near 
Slap;else  and  on  a  small  peninsula  near  Kcge,  about  30  mdles 
south  of  Copenhagen,     Tliese  sections  have  the  advantage  of  the 
moderating  effects  of  the  sea  which  makes  for  milder  winters 
and  cooler  s'Lorimers, 

M3thods  of  Handling  the  Cabbage -S:^ed  Crop 

Ihere  are  two  m.ethods  of  handling  the  production  of  cab- 
bage seed  which  will,   for  convenience,  be  designated  as  (l) 
the  "transplanting'^'  method  and  (2)  the  "direct  sowing"  method. 
The  two  will  be  described  separately.     It  is  possible  to  give 
the  dates  of  sowing,  etc.   only  very  roughly,   since  within  each 
m^ethod  they  vary  widely  for  the  differ3nt  varieties.     Tne  aim 
is  to  so  start  the  crop  that  the  plants  will  reach  the  proper 
stage  by  late  October  when  they  are  conditioned  for  the  winter. 
Til 3  late  varieties  therefore  are  sown  first  and  early  varieties 
last. 

Transplanting  mjethod. — The  seed  is  sown  in  se^d  beds  some 
time  in  ifay.    "The"  plants  are  transplanted  into  the  fiell  som.3 
si.x  or  eight  'veiks  laber.     The  plants  are  set  at  intervals  of 
lS-?2"  in^ro^vs  about  2-1/2  feet  apart. 
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Heads  of  ^ood  size  are  formed  by  October.     Th3  plants 
nature  suff iciently  so  that  careful  roguing  is  possible. 
In  late  Odtobsr  tha  fiald  is  rogue i  and  all  "off-types"  cut 
out.     The  loose  outer  leaves  of  remaining  plants  are  removed 
e.nl  the  head  is  cut  -rith  about  four  inches  of  the  stem  remaining 
intact  belO'-7  the  head.     A  new  furrow  is  then  plowed  and  the 
heads  placed  upright  in  this  trench  and  covered  so  that  the  top 
of  the  heal  is  only  slightly  exposed.     These  heads  are  IS  to 
S4  inches  apart  in  the  row  and  the  rows  about  four  feet  apart. 
A  little  soil  is  throvn  over  them  for  the  v;inter.     In  the  spring 
it  is  removed  and  the  head  cut  open  to  r.ake  way  for  the  growing 
bud. 

Direct  sowing  n^^thod. — The  seed  is  30v:n  directly  into  the 
field  in  a  con"uinuou3  rov/  or  in  drills.     These  rows  are  about 
four  feet  apart,   sonetines  less.     vAien  the  plants  have  two  to 
four  leaves  they  are  thinned  out  so  as  to  space  one  plant  every 
15  or  20  inches  in  the.  row.     This  sowing  is  done  much  later 
than  in  the  transplanting  method — ^usually  som.e  time  in  late 
June  or  July.     The  plants  thus  are  only  about  ha,lf  grown  by  Oct- 
ober and  no  heads  are  forrred.     Obviously  no  roguing  "hatever  is 
possible  with  this  m.ethod.     The  plants  are  not  protected  during 
the  winter.     In  the  spring  they  produce  seed  stem.s. 

Merits  and  uses  of  the  two- system.s . --It  is  obvious  that 
the  transplanting  method  is  by  far  the  m.ore  reliable  of  zhe 
two.     It  is  the  only  one  ^"hereby  an  accurate  estimate  of  the 
type  of  the  mother  seed  plants  can  be  made.     It  is  the  one  used 
for  the  "stock  seed"  and  to  som.e  extent  for  "trade  seed,"  The 
direct  system  has  only  one  ai'-antage  to  the  seedsman — it  is 
simp  ler  and  cheaper.     Early  varieties  especially  are  handled 
much  more  successfully  for  seed  production  by  this  system;. 
judgment  is  that  this  method  is  being  used  more  each  year  and 
now  is  followed  in  the  m.ajority  of  the  "trade  seed"  fields.  It 
is  used  alm.ost  entirely  for  the  early  and  miedium.  varieties  and 
of  the  five  fields  of  late  cabbage  seed  which  I  saw,  two  were 
grown  by  the  "direct"  method.     This  has  been  brought  about,  as 
one  seedsm.an  intimated,  by  strong  competition  for  trade.     It  is 
to  be  regrette"^  that  low  prices  still  have  a  decidedly  greater 
influence  in  cabbage  seed  sales  than  quality  and  varietal  purity. 

System:  of  selection  ani  stock  seed  growing.  - -Th e  r: e th ods 
of  selecting  and  r.ainxaining  i-arietal  purity  are  essentially 
simiilar  to  those  follov;ed  by  our  larger  American  seed  houses. 
Stock  seed  of  each  variety  is  produced  from,  heads  v^hich  are  . se- 
lected with  great  care  as  to  uniformdty.     Such  seed  is  grown, by 
the  firm  itself  or  by  som^e  of  their  more  reliable  growers.  The 
imiportance  of  careful  <=;election  for  stock  seed  is.  the  more  nec- 
essary because  with  production  of  seed  by  the  " iirect  sowing" 
method,   roguing  is  not  possible  in  the  second  generation. 

Each  seed  firm,  which  I  ^''isited  had  m.ore  or  less  extensive 
trial  grounds  in  which  ^.arge  numbers  of  seed  lots  were  being 
tried  for  varietal  purity,  etc.     This  end  of  the  business  is  not 
unlike  that  of  our  own  larger  seed  firms. 
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Isolation  of  fi3lls  .--Tha  fields  v;hich  I  vis  it  3d  w-ixe 
all  w3ll  "isolatw  i,     Ona'  i'irm  ,  statad  that  they  spacify  in 
contracts  with  gro^r^rs  that  no  othar  cabbaga  or  closely  al- 
lied crucifer  ■my  be  'grov^rn- ^Tithin  600  meters  of  a  given 
field;  a.nothar  specifijs  1600  meters.     The  former  figure 
is  not  large  enough  for  safexy.     As  stated  above,  the  iir- 
sctor  of  the  statj  experiment  station  for  field  crops  and 
plant  breeding  near  Siagelse  believes  that  pollen  may  be 
carried  even  greaoor  distcinces  by  bees. 

GrQ^-in.g:  of  Yello-7s-Resi  stant  Se .3d_  i n  Denmark 

Tb  .only  field  of  yello-7-resistant  seed  gro\7ing  in  Den- 
mark of  ^^hich  we  learned  vras  that  o^^ned  by  T.  Mads  en  &  Co. 
at  Siagelse^     This  v/as  started  in  1931  from,  seed  secured 
from.  Mr>  ^i"'.   S.   Drumm.cnd,   Racine,   •7is,,  which j   from  -vhat -vre 
kno^T,  na.s  probably  of  a  high  grade  as  to  Quality  and  re- 
sistance.    This  field  had  suffered  during  the  past  winter, 
the  stand  having  b3en  reduced  at  least  50  per  cent.  The 
plants  -Thich  were  still  standing  were  not  large  but  well 
podded.     Th3  crop  ^ms  grown  by  the  "direct  m.ethod".  There 
was  considarable  ring -spot  on  leaves  an i  stem;  but  no  black- 
leg nor  black-rot  --as  found*     The  field  was  well  isolated. 
Yield  estimated  at  ?.00  kilos,     (An  unusually  rainy  period 
during  harvest  reduced  this  crop  still  more  and  only  40 
pounds  was  actually  secured.     A  trial  from  the  lot  amde  in 
1933  on  yellows  sick  soil  shov;ed  that  the  single  generation 
re-- oval  from,  sick  soil  did  not  reduce  the  resistant  quality.^ 

Cauliflower  Seed-Growing 

This  crop  requires  much  m^ore  care  and  skill  in  handling 
than  the  cabbage  seed  crop.     It  is  grown  miostly  on  the  island 
of  Araager  where  the  farmers  are  equipped  with  greenhouses 
and  are  successful  truck  gardeners,    'The  seed  is  sown  in 
the  fall  in  seed  beds.     The  plants  are  transferred  to  pots 
and  grown  in  the  greenhouse  through  the  winter  m.onths.  As 
soon  as  the  weather  permits  in  the  spring,  the  plants  are 
reset  into  the  open  fi3ld  where  they  pro iuce  flower  stalks 
and  seeds.     The  cauliflovrer  fields  were  in  bloom  v/hen  I  vis- 
ited them;  the  cabbage  seed  fields  had  long  finisbed  blooming 
and  were  approaching  maturity.     Tlie  cauliflov;er  seed  does  not 
usually  mature  until  Septom^ber*     The  culture  of  this  crop  is 
very  expensive  and  a  much  more  haz^-rdous  venture  than  the 
cabbage  seed  crop^  consequently  the  price  of  Danish  cauliflo^^e 
seed  is  very  much  higher  than  that  of  cabbage-  seed.  Mr. 
Knudson  of  the  Fartman  Company  says  th^i-t  Holland  and  Italy 
produce  a  cheaper  grade  of  cauliflovrer  ssed  for  Am.irica,  which 
is  haniled  miuch  like  the  "direct"  system  used  for  cabbage. 
In  Holland,  I  was  also  told,  that  most  of  the  seed  proiuced 
for  export  was  handled  by  the  "'direct  system.  " 
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"Oc  ::tiTr5nce  of 'Cabbala  •Dis3as3S- 

PinT-"pct   ( ^  ■  y c o "oh a r e  1 1  a  bras'^icicola  ^  is  th 3  ~ost 
corr-^on.     It  is  exactly  similar  to  that  "vhich  occurs  on 
cruciiers  in  America,     Tn3  leaves,  ster^s,  and  pods  of  cab- 
bage seed, plants  often  becor.e  badly  spotted  and  in  extreir.e 
cases  it  rray  reduce  the  yislds  considerably.     In  th3  fall 
it  becomes  very  vridespread  on  th3  youn:;  cabba^i^e  crop.  Dr. 
Ferdinandsen  has  noticed  during  several  years'  observations 
that  this  dis3a3e  is  as  a  rule  ^^cch  '■'cre  corrmon  on  "che  S3  3d 
plants  -^hich  are  proiuced  by  the  "iirscf  rn3thod  than  on 
those  by  the  transplanting  method.     In  our  current  obser-ra- 
tions  this  -^as  found  to  be  true  alrnost  vrithcut  exception. 
In  the  sar.e  locality,   fi3lds  ^rown  by  the  ''transplant" 
r;ethod  ~ero  alrost  cor.pletely  free  from  rin.'r-spot  and  those 
•ro'.Tn  by  the  "direct"  nethod  "rrere  sor-etirr.es  very  badly  dis- 
eased.!    Separation  of  the  he-.7ly  planted  crop  from  the  r-atiUT- 
in^^  sjsd  crop  is  an  important  rieasure  of  control. 

Black-leg;  ( Ph  OT^a  li  m^air.) . — Vfe  found  no  evidenc3  of  this 
disease  in  any  of  the  sejd  fields  visited.     In  the  trial 
Tarien  of  Kartrnan  5:  Corpany  n3ar  CoperJiaren  a  plot  of  red 
cabbags  contained  nur-ierous  plants  decidedly  stunted  but 
not  wiltinr.     ^.en  pulled  these  plants  shoTr3d  cor^plete  decay 
of  the  fine  roots  and  of  the  cortex  of  the  stern  and  r.ain 
root  belcr:  -rround.     No  evi  lence  of  pycnidia  above  .:;round 
V7as  to  be  found,  but  in  ths  decc;.3/ed  ~oody  tissue  of  stem 
and  root  '-ere  "r.any  p^'cnidia.     ITie  size  of  the  latter  and 
of  the  spores  were  '^ithin  the  ranre  of  Ph ona  lina:an.  Fur- 
ther culture  TTork,  hoTrever,   shovred  it  to  bs  different  fron 
our  Arerican  forr^  of  Ph OT.a  lingar;.. 

Asi  d3  froTT!  one  other  case  of  P.  linear,  on  cauli  f louver 
in  hot  beds  at  A'^'^ager,  Prof.  Ferdinandsen  says  there  is  no 
authentic  report  of  Ph or.a  li ngcarr.  in  Denmark.  Ph c::3a  napo- 
brassicae  has  b3en  found  from  time  to  time  on  the  roots  of 
swedes  and  turnips,  but  it  is  not  comimonly  reported-  Tnis 
is  evidsntly  distinct  from  cur  cabbage  Phom.a. 

Ihe  "direct''  m.ethod  of  producinq:  S33d  in  Denm.ark  is 
favorable  for  the  control  of  Ph oma  line: am.   The  crowded 
culture  of  plants  in  the  seed  b3d  ""here  ~t~he  funr^us  sprsads 
most  rapidly  and  effectively  is  eli:'inat 3dc     This  may  be 
on3  r  Jason  '"hv  it  has  never  become  a  serious  factor  tihere. 

Black -rot   (Bacterium  campestr$_) --T7e  found  none  of  this 
disease  in  any  of  the  fields  visited.  However,  Profc 
Ferdinandsen  says  he  has  s^en  it  at  tim;es  on  cabbage  and 
p3rha.ps  m>ore  often  upon  rutabaga  and  turnip.     It  is  thus, 
no  doubt,  as  -.ve  have  previously  found  in  An^erica,  liable  to 
contaminate  crucifarous  crops  in  Denmark. 

The  present  sur-rey  leads  one  to  believe  that  the  Danish 
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fields  ar-3  in  genaral  quit 3  free  from  our  two  most  serious 
seed-borne  diseases,  black-leg  and  black-rot.     'Ve  may  assume 
that  black-leg  at  least  is  quite  rare,   and  that  black-rot 
is  not  cormnon,   though  individual  fields  may  undoubtedly  be- 
.■■com.e  infested.     For  the  further  production  of  seeds  in 
which  individuals  or  seed  firms  in'Ai-erica  may  be  especially 
interested,   such  as  yellows-resistant  strains,  inspection 
of  the  seel  fields  for  freedom  from  these  diseases  and  for 
complete  isolation  is  i^^sirable. 

^'rnite  rust   (Cyst  opus  candi  Aus ) .  --'"'o  found  this;  in  one 
cabbage  seed  field  near  Nyborg.     Lesions  vjere  com.mon  on 
leaves  and  pods,   often  causing  considerable  distortion  of 
the  latter.     There  was  no  evidence  of  systemic  invasion 
of  thj  floYJer  parts  as  commonly  s^en  on  radish*     It  is  said 
to  be  even  more  comm.on  on ,  cauliflo\7er ,  but  we  did  not  find 
it  again.  ,  .       -      .  ,  .  .  ,  ^ 

Club- root   ( PI a sm o di  oph era  brassicae ) . --This  disease  is 
wiiesprsad  in  Denmark  but  evidently  not  of  great  importance 
in  the  southern  provinces,  vmich  are  of  limestone  formation. 
In  Jutland  there  is  mi:ch  acid  soil  and  root  crops  are  imrpor- 
tant .     Club-root  is  very  serious  in  thes3  sections.  T^.vo 
strains  of  club-root -resistant  rutabagas   (Nos.    -1  and  25 1 
have'  bein  selected  at  one  of  the  Jutland . stations  and  are 
now  produced  commercially.     These  strains  have  bsen  recently 
introduced  into  iValeso 

HOLLAND  .; 

-  Cabbage  Culture  and  Disea-ses. 

The  Alkm.aar  District 

This  section  is  interesting  from  the  agricultural 
standpoint.     Most  of  Nord  Hollande  is  below  high  tide  lev3l. 
It  is. protected  on  thebwest  by  sand  dunes.     A  large  canal 
protected  at  each  end  by  locks  or  sluice  gates  is  built 
from.  Le  Hilder  to  Amsterdam.     From  subsi  iiary  canals  ani 
'ditches  the  water  rajnlifted  by  v^indmills  or  other  pumps 
into  the  great  canal.     At  low  tide  the  sluice  gates  are 
opened  a.nd  the  water  let  out;  as  the  tide  rises  the  gat^s 
are  shut.     Most  of  this  country  is  thus  a  series  of  is- 
lands three  or  four  rods  wide  and  75  to  100  yards  long. 
ThesB  are  separated  by  canals  one  or  two  rods  -'ride.  The 
fertile  soil  is  used  for  intensive  culture  of  cab':age^ 
early  pot.-',toes,   onions,  etc.     The  only  access  is  by  boat 
and  even  the  horses  must  be  taken  but  by  boat  to  plow  or 
cultiv£ite. 
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Thj  chi3f  variatiJG  usjJ.  arj: 

(l)     Wintji-  Rooi3   (Tintc^r  Rji,  Hollanier  type, 

hard,  globe  h3ad,2,ood  k3-3pv3r.  ) 

(3)    Vrojgj  Roole   (Early  Rsi) 
(3)     Tit   (Early  wTiit-j) 

(i^     D3  3nsch3  Wit   (Danish  ""bite,  a  late  ballhead 

for  storage  and  v.'hat^we  call 
Hollander  type.) 

3.v3d  is  all   rrown  locally  but  little  or  no  saed  is 
?i;ro-7n  ccher  than  for  dor^jstic  use.     In  order  to  avoid  cross 
pollination  of  thJ  several  varieties  of  seed  zro-vn  in  this 
s"'all  section,  th2  far^'^ers'  associations  parcel  out  the  ter- 
ritory into  sections  -.vithin  each  of  ';7hich  only  a  single 
v^riety  of  se3d  can  bJ  gro'-n.     A  good  deal  of  cauliflo\7er 
is  also  gro-7n, 

C:-bbafTe  StorF  ge 

Storage  of  cabbage  is    lone  in  cellars  or  special  rare- 
houses  alon^r  with  potatoes.     Potatoes  are  stored  in  shallow 
boxes  but  ca,bbage  is  s -cored  in  bins  or  stalls  separated  by 
na.rro\T  channels  for  v ent ila.t i on.     During  the  v;inter  heads 
are  selected  for  good  keeping  quality,  shape,  etc.,  and 
these  are  used  for  sej.i.     Thus  the  plants  are  not  pulled  with 
roots  for  seed,  but  th  3  cut  heads  are  si'^iply  planted  out  the 
next  spring.     For  ccinercial  seed  production  the  seed  is 
G0"^n  later  ani  the  plants  -"intjred  over  in  the  field. 

C?bbac:e  Diseases 


This  is  the  section  in  vhich  Rit^era  Bos  and  Quanjer 
"Torked  on  the  Phorra   iisease  of  cabbage  sone  fifteen  years 
age.     It  occurred  then  as  a  storage  decay  and  also  as  a 
stem  rot  and  v/ilt  in  the  field.     They  did  not  recognize  it 
as  a  seedling  disease,  nor  as  a  seed-borne  disease.  Of 
recent  years  apparently  no  black-leg  has  been  encountered 
and  all  the  fields  which  I  sa-7  v;ere  free  frorr:  this  disease. 
?!r.  van  Pla^sche  says  he  has  not  sejn  a.ny  of  the  disease  in 
recent  years,  and  Dr.  ^"^esterdijk  later  told  me  she  had  been 
unable  to  find  any  of  the  disease  in  Holland. 

Black-rot  see^^s  also  to  be  very  rare.     In  the  •r.arket 
gardens  around  tiie  larger  cities  club-root  is  conr.on  but  in 
the  Alkr^aar  section  it  is  not  kno^-n. 

On  Septer/iber  4,  '-rhile  visiting  the  onion  and  potato 
gro-7ing  s2ctions  of  the  Island  of  6verflakk:e,  near  Rotterdam, 
I  found  in  a  small  garien  that  black-rot  occurred  connonly 
on  Sa.voy  cabbage,  cor.r'on  "?hite  cabbage,   red  cabbage,  cauli- 
flo-ver,  and  Brussels  sprouts.     Club-root  '^as  also  more  or 
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less  common  in  this  section. ■ 

Gor£ir'.;:;rcial  C£^bbag:e  Seed  Production 

On  September  5,   I_ visited  Sluis  en  Groot,  at  Enkhuizen, 
a  short  distance  northwest  of  Alkmaar.     They  grow  especially 
flower. Seeds  and  cabbage  and  cauliflower  seeds.     Their  metnods 
of  growing  are  quite  similar  to  the  Danish  system.  For 
trade  seed  tge  seed  is  sown  late  and  the  plants-  grow  through.  . 
the  winter.     For  stock  seeds  the  plants  develop  heads  in  the 
autumn.     The  entire  plants  are  then  pulled,  piled,  and  cov- 
ered with  straw  and  dirt  for  the  winter.     Cauliflower  seed 
is  sown  in  September;  the  plants  are  carried  through  the  win- 
ter in  hotbeds  and  set  out  in  the  open  in  the  spring, 

I  sa,w  some  indications  of  early  marginal  infection  of 
black--rot  and  a  litxle  Mycosphaerella  in  these  gardens,  but 
no  Fnorna. 

Onion  Culture  and  Diseases 

July  observations  at  Alkmaar. 

Onions  are  grown  to  a  considerable  extent  in  the  Alkmaar 
region.     Another  iV'rportant  section  is  on  the  Island  of  Over- 
flakkee  near  Rotterdam.     The  horticultural  agent  in  the  latter 
section  is  Mr.   C,   Stevens,  Ryks'iandbounconsulent ,  Goes, 
Zealand.     In  both  of  these  places  onion  seed  is  sown  broadcast 
over  the  beds  in  April,     Harvest  takes  place  in  September. 
Much  seed  is  ra.ised  in  Overflakkee  for  export,  especially  to 
England.     The  chief  varieties  are  the  Dutch  Brown  and  the 
Zealande  White.     After  Harvest  the  bulbs  are  stacked  in  the 
field  in  shallow  cra/ces  and  left  there  until  sold.     Many  are 
shipped  to  England;  last  season  somie  were  i reported  by  the 
United  States >     In  the  Alkmaar  section  we  found  no  diseases. 
Dr.  Ii7esterc'i  jk  and  her  students  had  just  returned  from  Over- 
flakkee  (July  1S~-19).     They  found  in  smiall  amounts:  Sclerotium 
cepi vorum j   U- ^'"^ystj^s^  cepulae ,   Per onospora  schlei  ieni ,  Macro- 
^P^ZiJiSl  'P^^_^^^J'-L'2P''-'"'?   ^'^"^  last  two  were  on  seed  onions.  It 
has  been  very  cLiy  in  Holland  during  !'!ay  and  June,  and  m.ildew 
has  started  only  with  tne  recent  rains.     Tylenchus  devastatrix 
was  a.lso  found  on  a  few  onio/is  in  Overflakkee,     Onion  root 
maggots  are  destructive  in  both  regions, 

September  observat  i  ons  at  OveTf}  a.kkee,  1932. 


On  September  4  I  vjent  with  Dr.  Testerdijk  to  the  Island 
of  Overfla,kkee,   ons  of  the  group  at  the  mouth  of  the  Rhine, 
a  few  miles  east  of  Rotterdam,     It  is  a  very  intensive  gar- 
dening center,.     Potatoes  and  onions  are  grown  extensively; 
sugar  beets  a.re  comm_on;  carrots  are  also  grown  to  som.e  extent. 
Potato  Phytophthora  appeared  as  usual,  this  season,  but  did 
not  develop  very  rapidly^     Potatoes  were  being  harvested- 
They  are  piled  in  the  field  and  covered  with  straw  and  soil 
for  the  -winter. 
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The  onion  crop  for  the  most  part  ■vas  still  unharvestad, 
A  y3lloT7  variety  is  use!  there  entirely.     Most  of  the  seed 
is  hone-grown.     The  seed  is  sown  in  the  3prin,-3;,  usually 
broadCR,st_,   less  often  in  rows  8  to  10  inches  apart.  The 
bulbs  a.re  pulled  when  the  tops  fall  over.     They  are  thrown 
in  windrows  until  the  tops  are  thoroughly  dry — a  fortnight 
more  or  lesS;   depending  on  the  v/eather.     Storage  then  is 
done  in  the  fields     The  old  nethod  is  to  pile  and  cover  with 
straw  and  soil.     The  nodern  method  is  tc  pile  in  cribs  made 
from  wire  netting  and  cover  '.vith  straw.     The  latter  system 
is  similar  to  the  Spanish.     The  tops  are  not  removed  until 
after  storage  when  the  bulbs  are  ready  to  ship.     They  claim 
to  have  very  little  frost  there--not  sufficient  to  injure 
the  onions.     The  practice  of  leaving  on  the  tops  Ib"  probably 
one  reason  why  they  report  practically  no  loss  in  storage, 
rith  the  prevailing  moist  weather  there  one  would  expect 
Botrytis  to  occur  com.monly,  but  Dr.  V7esterdijk  says  they  have 
practically  none  of  it. 

Oni on  sm.ut  is  corimon;  the  growers  dc  not  fear  it,  how- 
ever,  since  it  has  been  here  a  long  time  and  is  confined  in 
severe  form  to  only  one?  area  where  onions  have  been  grown 
repeatedly  for  several  years.     In  general  the  crop  Is -rotated 
with  other  thing's  and  the  smut  has  not  increased  rapidly 
enough,  to  reduce  vields  materially.     The  fact  that  the  seed 
is  sown  broadcast  ma.y  reduce  the  actual  losses   iue  to  smut. 

White  rot   (Sgler otiijim-  copi vorum)  is  comTion  but  not  very 
abundant.     It  was  claimea  to  be  worse  tha.n  usual  in  1932  after 
the  cool,  v;et  season.     As  we  found  it,   it  affected  the  plants 
which  have  produced  good  sized  bulbs.     The  infection  in  most 
cases  appeared  go:t;p3  ratively  recent.     Young  plants  which  may 
have  been  killed  earlier  had  disappeared  but  there  was  no 
evidence  of  any  marked  reduction  in  stand  due  to  these 
earlier  attacks.     The  infection  is  always  at  the'-base  of  the 
buJ.b.     Sometimes  half  of  the  bulb  was  decayed,  at  other  tim.es 
only  the  outer  scale  was  affected-     Growers  do  not  consider 
it  a  serious  storage  rot. 

r^J-J'_®2L  (Per ones pqra  schleideni  )  and  leaf  mold  (Macr£- 
sporium  parasit  j  car:)  w  j~re  present  tc  some  extent  on  the  seed 
onions-     The  mi],  iew  started  earlier  in  the  season  but  did  not 
advance  very  rapidly. 

The  Tylenchus  disease  is  evident  on  many  onion  bulbs.  It 
is  usually  loiiowed  at  this  stage  vrith  soft  rot.  Certain 
areas  in  this  section  are  avoided  for  onicn  culture  because 
of  this  nem.atode. 

Potato  Diseases  in  Northern  Holland 

Mosa.ic  troubles  while  of  much  less  occurrence  in  this 
part  of  the  country  are  more  or  less  present.  Many  stocks 
are  showing  them  this  year  which  lid  not  previously.  Last 
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year  was  iinusual I3/  dry  and  warm,  and  aphids  wer^  co:iiraon,  lead- 
ing undoubtedly  to  a  much  ividar  dissemination  of  the  virus 
diseases. 

Phytophthora  inf astans  is  just  starting   (July  IS].  It 
may  bsoome  serious,   depending  on  weather  conditions.  Spraying 
is  practiced, 

Rhi zoctonia  is  often  serious  on  early  shoots.     lie r curie 
chloride  treatment  is  used  commonly, 

Comm.on  scab  is  serious  at  timies. 

Black  wart  is  confined  to  one  isolated  area  in  eastern 
Gronigen. 

Verticil.lium  m.a3/"  be  very  serious. 

FRANCE 

Onion  Cultura 

The  onion  is  cultivated  widely  in-  Fra.nce  but  large  scale 
production  in"  any  one  center  is  net  Gom.m,on.     The  north  coast  of 
Brittany  has  a  consi  lerable  acreage,   som.e  of  which  is  exported 
to  Great  Britain.     In  this  region  the  seed  is  sov;n  in  the  au- 
tum.n  a.nd  the  plants  transplanted  during  the  winter,-    This  m.eth- 
od  of  culture  is  used  from  this  point  southward,  while  as  one 
goes  ncrthvrard  from  this  point spri ng  sowing  becom.es  the  mxore 
comm.on. 

Onion  Diseases 

Mildew  (Peronospora  schleideni )  occurs,  its  severity  de- 
pending upon  weather  conditions.     !;Iacr osporium.  paras iti cum  com— 
m.only  follows  the  mildew. 

Smut  (Urocystis  cepulae  Frost)  has  been  known  in  France 
m:any  years.     As  a  conspicuously  destructive  parasite  it  has  not 
attracted  vade  attention,  however,     "^here  transplanting  is 
common  it  has  probably  been  largely  avoided.     No  control  m.eas- 
ures  have  been  introduced. 

^nite  rot   (Sclerotium  cepivoru-m  Berk.)  was  found  on  onion 
and  garlic  in  Brittany,  and  also  on  i.  onion  bulbs  in  the  Paris 
markets.     It  had  be  3n  collected  m;any  years  ago  in  various  parts 
of  France,  but  in  any  onion  fields  I  visited  was  not  known  as 
a  seriously  destructive  disease. 

Neck-rot   (Bot rytis  sp. )  was  found  in  the  Paris  markets  in 
August. 

Sm.udge   (C  ol  1  et  ot  r  i  chum,  circinans   (Berk.)  Vog.  )  vjas  comm.on 
on  white  varieties  in  the  m.arkets  in  August.. 

Bulb  nematode   (Tylenohus  devastatrix) . — Aocordir^  to  Dr. 
Foex,   this  is  raported  occasionally  on  onions. 
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■  ,       Seed  Gro-..in^  in  Southern  France 

St.  Remy  d3  Provence,  about  mid.^ay  bet:7een  'Marseilles 
and  Avignon,   is  the  C3ntsr  of  a  large  .vegetable  seed  grovring 
section.     Tnere  are  several  seed  firrris,   sorr^e  of  them  gro-'ing 
seel  only  for  v/holesale.  .  Cor.mcn  vegei^able  seeds  gro\7n  a.re  car.- 
rots,  beets,  radishes,  .escarolle,  spinach,,  lettuce,  onions,  and 
cabbage.     The  climate  there,-  '-'hich  consists  of  mild,   i^iny  '-rin- 
ters  and  rarrn,   dxy  summers,   is  especially  favorable  to  seed 
production. 

For  onion  seed  production  the  seed  is  so'.'rn  in  :'larch;  bulbs 
harvested  in  August;  bulbs  set  out  in  October;  seed  harvested 
in  July,     The  common  varieties  arer  ^-hiite  Lisbon,  Hiite  Bar- 
letta.  Queen,   jaune  paille  les  'Vertus,  rose  de  Bonne-G?.rde, 
rouge  fonce,.rcuge  de  Salon,  de  liadere  plat.     Onion  seed  fields 
were  free  from  diseases.     In  som.e  years  the  milde'V  and  leaf 
mold  are  destructive. 

For  cabbage  seed  production,   seed  is  so'.vn  in  July:  trans- 
planting is  done  in  September;   the  plants  grcr.v  throughout  the 
winter  and  seed  is  harvested  in  July.     The  varieties  are  large- 
ly French  and  are  gro^-rn  for  the  French  and  other  southern 
European  trade.     The  cabbage  seed  fields  ■'■:ere  quite  healthy. 
The  only  iisease  found  '-as  the  Alternaria  leaf-spot,  -hich 
was  of  minor  im.portance. 

Onion  Culture  at  Valencia 

The  eastern  coast  of  SpS-in  from  Barcelona  or  above  to 
Alicante,  has  a  narrovj  strip  of  flat  alluvial  soil,  "'hich  is 
very  fertile,  and  T^ith  the  hjlp  of  the  -Tater  from  the  near-by 
mountains  almost,  anything  can  be  grown.     The  Valencia  district 
extends  from,  about  Castellon  to  a  little  belov/  Dinia.  Oranges 
are  the  crop  of  first  importance;  onions  are  second.  Some 
5,000,000  bushels  of  the  latter  were  exported  this  past  season 
(1931),   of  '.7hich  about  8,000,000  \7ere  sent  to  Am.erica.  There 
are  V"0  main  crops  of  onions  gro^n:  the  early  crop,  known  as 
the  "Babosa",  nhich  is  a  flat,  v^hiti  onion,  a  poor  keeper,  and 
is  shipped  mainly  to  nearby  m.3.rkets,  the  miain  export  going  to 
England;   (a  few  go  to  .America,,  but  not  many  because  of  the  poor 
keeping  quality.):  the  late  crop,  known  as  the  "Grana",  which 
is  the  large  yellow  globe  onion  we  are  accustomed  to  see  in 
our  American  markets.     This  is  the  principal  onion  crop  of 
Valencia.     Fromi  this  Spanish  variety  our  popular  variety,  the 
Prize  taker,  is  said  to  b.e  a.  selection.     The  Babosa  onion  is 
sown  in  August,,  transplcnted  in  December,  and  harvested  in  June 
and  July;  the  Grana  onion,  is  sown  in  Decem.ber,  transplanted 
in  April,  and  harvested  in  late  July,  August,  and  September. 
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Two  methods  of  transplanting  ara  us'3lt    (l)  whar^  there  e 
plenty  of  ?iater  for  irri-£^ati-on,':.l-3val  bads  are  made  about  three 
yards  wide,  irrigat.3d^  and  plants  set  out  in  rows  about  12 
inches  apart.    ■•Irrigation  is  continued  as'  necessary,  but  is  re- 
duced to  as  little  as  possible  as  soon  as  'the  plants  have  vjell 
recovered    from  the  t ra.nsplanti ng this  id"  "done  to  e-ncourag'e 
the  roots  tp  grov;  deeply  instead  of  remaining  near  the  surface 
of  the  soil;  a  thin  mulch  is  kept-  on  the  surface  of  the  'soilj- 
and  weeds  kept  out.     (3)'  I'here  water  is  not  so  prevalent,  ridges 
are  made  in  the  field  about  14  inches  apart  and  upon  each  -ridge 
two  rows  of  plants  are  set  about  9  inches  apart  and  about'  4-1/3 
inches  apart  in  the  row.     Irrigation  is  handled  as  above, 

Cultivation  is  done  m.ostly  by  hand.     The  fields  are  not.  , 
large.     The  district  is  held  in  small  areas  by  hundreds  of"  peas- 
ant growers.     The  largest  fields  are  seldom  more  than  two  and 
one-half  acres  in  size,'    Practically  all  of  the  labor  is  done 
by  hand  and  by  each  -grower  *  s  own  family.  ■  _  ' 

ComiTaercial  fertilizer  is  used  liberally;  manure  is  avoideld 
because  of  its  ''tendency  to  encourage  plant  diseases", 

Rotation  is  encouraged  by  the  agronomical  engineers,  and 
is  quite  generally  acSiered  to,  but  not  always,  especially  aftffr 
a  year-  of  high  prices.     The  common  rotation  is  as  follows:    ■    ..  .  • 
onions,  Anril  to  Beptem.ber;  clean  culture  for  a  few  weeks;  wh'eat 
planted  and  harvested  the  follov.'ing  June;  clean  cultivation 
June  to  September;  sow  vetch  or  other  legume  crop  for  forage 
or  green  ^-^anure;  plow  under  in  March.;  cultivate  until  April; 
plant  onions, 

The  crop  is  harvested  as  stated  above.     The  Babosa  crop 
is  shipped  at  once.     The  main  C-rana  crop  is  shipped  in  part 
at  once  and  the  remainder  is  stored  in  cribs  built  much  like 
our  latticed  corn  cribs where  they  remain  until  finally  lis-  ■ 
posed  of.     The  selling  and  packing  goes'  on  from  these  cribs 
throughout  th^  winter.     Some  may  be  held  as  late  as  March,  As' 
a  rule  the  A-Aerican  exports  are  pretty  vjell  over  in  December, 
There  is  no  freezing  weather  at  Valencia^     Hov/ever,  there  is  here 
the  opportunity  for  storage  rots  to  become  quite  well  advanced 
before  the  bulbs  are  packed.     It  thus  m.ust  become  a  matter  of 
proper  sorting  at  packing  tim.e  as   to  v/hether  or  not  good  stock 
is  shipped.     From,  what  I  can  learn  the  bulbs  are  piled  in  these 
bins  three  or  fou-r  or  perhaps  more  fe^t  deep.     Moreover^  the 
weather,  while  ordinarily  very  dry,  may  be  V3ry  humid  for  sev- 
eral days  at  a  time-     These  rainy  periods  are  very  spasmodic  iin 
the  summer,  but  more  or  less  co"^mon  in  the  winter. 

The  reported  average  yields  are  about  5.00  bushels  per  acre, 
but  maximum' yields  of  1,800  bushels  •'have  be  en ,  reported.  Prices 
vary  wid3ly  Succording-to  the  world '  supply .     Last  season  in  the 
early  part  farmers  were  receiving  one  piseta  (16  C3nts)  per  box, 
but  at  the  end  of  the  season  they  were  getting  as  high  as  14 
pes.  per  box.     These  higher  figures  brought  in  som.e  cases  as 
high  as  ^^2,000  return  per  acre. 
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Tha  se-3'1  is  all  homj  gro'7n, 

Sinc3  thj  onior.s  at  this  time   (early  ]!ay    hav3  only  bdin 
transplants!  about  four  wsaks,   they  are  still  quite  small  and 
quite  healthy.     For  this,  reason  I  have  not  male  a  long  stay  at 
this  time,  'vith  the  ilea  of  returning  here  in  the  latter  part  of 
July  at  the  time  v/hen  harvrjst  is  on,     I  have  discussed  matters 
■"ith  Mr,   Janini,  who  is  the  provincial  engineer,  and  has  been 
in  the  province  no^v  for  many  years  in  this  v/ork.     He  is  not  a 
pathologist  but  has  studied  plant  "/-^  diseases  somewhat  and  is 
posted  on  the  maladies  of  the  vin-.'.     It  is  c. 
in  onions    lue  tc    lisease^^  :_ave  net  be  3n  si 

to  have  been  brought  to  his  attention.     He  states  that  at  times 
when  a  period  of  very  moist  weather  occurs,   the  downy  mildew 
develops  verv  rapidly  on  the  potato,   pV  onion,  vine,  and  other 
plants,  and  may  be  very  destructive  if  the  conditions  last,  As 
a  rule,  however,   the  drying  winds  from  the  plateau  serve  to 
check  the  trouble  very  quickly.     If  these  m.oist  periods  occur 
in  July,   or  later,   the  soft  rot  and  Botrytis  may  develop  in  the 
onion.     He  was  not  sure  t;hat  he  had  seen  Fusariura  rot  on  the 
onion,  but  suspected  that  pink  root  did  occur.     The  white  rot, 
Sclerot ium  cepi vorun,  he  had  never  heart  of.     I  have  not  been 
able  to  find  any  clue  as  to  its  existence  in  Valencia. 


-^■^.■tain  that  losses 
;ijntly  noticeable 


From  the  Am.erican  Consuls  at  Valencia  and  Barcelona  the 
following  data  regarding  the  exports  of  onion  and  garlic  to  the 
Unite!  States   from  Strain  have  been  secured: 


Total  Eypoits   (to  all  countries) 
Garlic,  metric  tons, 

value  in  pesetas 
Onions,  r.etric  tons, 

value  in  pesetas 
Exports  to  United  States  (Continental) 
From  Barcelona,   onions,  pounds, 


Exports  to 


garxic , 
oni  ons , 
garli  c, 
onions , 
garlic, 
onions , 
garli  c, 
onion  S: 
t  o^atoei 

^orto  Rico 

lona,  garlic. 


From  !'Ialaga, 
From  Valencia, 
From  Alicante , 
From.  Canaries, 


i-rom.  baro 
Frcm  Cpruna, 
From  V'aljncia, 

Fro^  Canaries, 
From  Alicante, 


pounds , 
pounds , 
pounds , 
bushels , 
pounds, 

t  ons , 
;ed,  lbs. 
! , ■ bushels 

dollars , 
del  T  a-T""^  - 


on:  Oi.- 
g?-rlic,  dollars, 
paprika, dollars , 
onions,  dolla-rs, 
garlic,  pounds 


1919 
5,  505 
2,477,291 
149, 523 
14,952,317 

641, 703 


1920 
6,226 
2, 801, 770 
137,239 
13, 723,914 


292,285 
869,997 

90,927 
1,146,573 
181,000 

267 

69,592 

61,945 

6,394 

386,498 

209, 407 

8.366 

13,2  58 

: 10, 1 60 

22,947 

•  7,449 

23,828 

23,620 

•  43,252 

12,820 

These  data  are-  com.piled'  in  a  -oublication  by  the  Department 
of  Com-erce,  known  as  ''Supplemient  to  Comm.erce  Reports — Spain." 
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Onion  Harvesting;,  Packing:,  and  Shipping  at  Valencia 

Ti-5  stuly  of  thi  onion  crop  ani  its  iiseasas  was  continued 
frorr.  Aus^ust  10  to  30  in  tha  irnr-ediate  vicinity  of  Valencia.  TM3 
onion  gro-fin.c^  is  cdntared  around  this  city,   jxtinding  for  sorns 
distanc'3  to  '.vast,   slightly  to  th3  south,  and  roughly  10  or 

15  rrilss  to  th3  north.     Thd  antira  area  where  this  crop  is  cul- 
tivated is  a  flat,  coastal  plain  of  heavy  soil  vrhioh  becomes 
very  hard  wh 3n  not  thoroughly  worked.     There  are  no  large  farms, 
the  entire  cij-ea, being  divided  into  small  peasant  holdings  or 
"huertas"  of  6  to  10  acres  each. 

Onions  are  the  chief  cash  crop  in  the  imnediate  vicinity 
of  Valencia,     Ihe  acreage  this  year  was  undoubtedly  somewhat 
itbove  noiT'ial-,   dur  to  th  3  unprecedented  prices  of  last  season. 
The  yields  this  season  were  good.     As  a  result  at  this  time, 
just  after  harvest,   there  are  rany  onions. with  very  little 
de^'-gndv     Good  Torosp3cts  for  a  normal  ^-^roduction  in  th3  United 
States  have  reduced  demands. from  that  market,  and  practically 
no  onions  are  moving  to  America,  as  •^'■et.     The  exports  so  far  are 
to. .England,     One   Ar-erican  buyer  who  bought  heavily  here  last 
year  says  he  'will  buy  no  onions  here  this  season. 

Harvesting 

The  crop  has  •'-■ractically  all  been  harvested.     There  is  an 
occasional  field  still  not  pulled,  and  these  are  probably  of 
the  latest  planting.     3y  the  time  the  bulbs  are  ready  to  har- 
vest, the  root  system  is  practically  dead — such  is  the  condition 
of  onions  still  standing.     The  tops  at  this  time  are  dying  down 
but  not  entirely  dried  out.     The  bulbs  are  pulled  and  throv/n 
in  windrows^  where  they  remain  tv/o,  three,  or  four  days.  The 
tops  are  then  cut,  leaving  one- to  two-inch  necks,  v/hich  usually, 
are  still  slightly  succulent.     The  bulbs  are  throwji  into  large 
piles  in  the  ii3ld  and  ccv-jred  with  the  onion  tops.     They  remain 
in  these  -oiles  so:rie.days.     If  the  crop  is  sold  and  to  be  packed 
at  once,  th3  bulbs  ar3  crated  directly  from  these  piles,  If 
they  ar3  not  to  be- packed  at  once,  thay  are  sorted  and  piled  in 
the  open  she i  or  barranca,  which  is  unique  to  this  section.  It 
is  ^ade  from  the  stems  of  a  native  cane  w-hich  are  used  to  m.ake 
th  3  side  walls,     A  gable  roof  is  m.a  le  from  small  re3ds  which 
are  sealed  \iix,h  mul  for  12  to  18  inches  down  from  the  peak. 
The  onions  remain  in  these  bins  until  packe.d  for  shipping,  which 
•may  be  as  late  as  "February  or  March, 

Method  of  Pale 

The  onion  grower  sells  his  crop  in  the  field  usually  at 
harvest  or  in  the  bin.     The  time  will  vary  according  to  the 
lem.and.     The  buyer  in  ^'ost  all  cases  takes  the  crop  for  so  many 
pesetas  per  crate  in  thi  pile  or  bin.     He  has  his  own  packing 
ere-!"",   furnishes  his  own  cr.ates,  etc.     The  peasant's  responsi- 
bility ends  when  his  crop,  is  in  the  pile  or  bin.     The  buying  is 
lone  bv  local  Spanisih:  or  English  merchants,  who  in  turn  sell  to 
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English  or  /i'^jrican  houses;   or  /marican  firrr.s  buying  in  siffi- 
ciant  quantity  T.ay  sind  a  rdt^resentat ivs  to  Valf3ncia  for  th.^ 
season,  -iho  buys  ani  looks  aftjr  •Racking  and  shipping,  English 
and  A-^arican  buyers  and  Srjanish,  as  ^7dll_,   3ach  hav3  thair  na- 
tive "  comprador  J  "  v^ho  is  thj  interrri3liary  betwjjn  buyer  and 
peasant,     He  buvs  under  direction  and  superintends  the  packing 
of  the  crop.     ^"on-en  and  children  do  the  packing  (See  Fig,  4). 
It  is  done  in  the  field  anl  all  decaying  bulbs  are  thro'';n  out 
a"t  the  time.     Since  the  buyer  pays  only  for  crates  of  sound 
cnions,   it  is  to  his  interest  to  have  th3  packing  supervised 
carefully  and  all  bulbs  sho^"ing  any  evidence  of  decay  removed. 

Packs  and  Grades 

The  onions  are  graded  as  th ^y  are  packed.     This  is  all 
done  by  hand;  no  grading  screens  are  used.     This  r.ethod  "/as 
started  by  a  local  Spanish  r.archantj   Mr.   Corelli,   about  20 
years  ago.     It  probably  did  more  than  anything  to  put  the 
Valincian  onion  on  a  periianent  footing  in  the  '/7orld  rrarkst. 
It  is  considered  the  best  onion  pack  in  the  ^Torld  and  the 
cheapness  of  S'l^ani sh  labor  enables  this  section  to  compete 
favorably  in  this  respect  ■•■ith  any  other  section. 

There  are  four  standard  grades  of  th ^  Valencia  onion,  knorn 
as  3's,   4's,   5's,   and  6's.     These  numbers  rsfer  to  the  number 
of  ro-'s  of  bulbs  packed  across  the  standard  "case",  v;hich  is 
about  13"  square  ?nl  40"  long.     Nc  3  grade  therefore  are  the  )!. 
largest  onions,   of  v:"^ich  only  three  ro'.vs  can  be  packed.  These 
are  never  packei  in  this  case,  ho^rever,  but  ere  always  shipped 
in  sm.aller  boxes,  kno'-n  as  a  "crate",   about  25"  square  and  8" 
deep,   50  bulbs  to  the  box.     The  No.   4  grade  takes  72  bulbs  to 
the  smaller  box  or  four  ro'.'s  in  the  larger  crate,     Nos ,   5  and 
8  ar/iTays  in  the  larger  crate,   are  5  and  5  rov;s  across,  re- 
spectively.    No.   4  grade  is  the  most  abundant.     Nos.   5  and  6 
ari  about  the  same  size  as  our  "'Middle  Test"  Yellow  Globe  onion. 
These  letter  grades  b-:ing  a  higher  -rice  in  England;  consequent- 
ly United  States  gets  mostly  3^s  and  4's,     An  Am.erican  buyer 
>ho  is  on  the  job  '^hen  he  buys  from  a  local  shipper  specifies 
in  th3  bargain  for  a  certain  percentage  of  5's  and  6's.  This 
is  usually  arouni  12  or  15  per  cent  of  the  total;   otherv.'ise  he 
receives  only  3's  or  4"s.     The  No.  3's  arj  not  considered  de- 
sirable; they   lo  not  sell  as  reaiily  anl  do  not  stand  shipping 
as  '^ell  as  the  smaller  bulbs, 

As  the  bulbs  are  packed,   loose  outer  scales  are  rem^oved 
and  those  bulbs  shovring  decav  ari  removed.     Fusarium  root  rot> 
bacterial  soft  rot,  and  black  m.old  are  '-rell  recognized  by  the 
peasants  and  especially  by  the  compradores. 

The  cost  at  present  of  th j  lumber,  sorting,  packing,  haul- 
ing to  the  quai,  anl  stenciling  is  about  4-1/2  pesetas  (70 
cents)  per  case. 
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Shipping;  .  . 

Th3  crates' ari  haulj  I  in  Gvall  tv/o-^'/hd  iljd  donkey  carts 
(bver  th3  rough  roais — soT^'-^t i-r^js  for  ^;any  rnilos — to  th-j  quai  at 
th3  ;Oort  of  Valencia.     This  is  a  largd  and  spacious    loclc  ^'ith 
abuniant  ^var^housj  spac^.     ThJ  r'-rbor,  hov/^jvir,   is  so  cro\;d3d 
/  "'ith  vjs&jIs,  that  ships  ar-i  anch.orjd  sonj  rois  fron  th3  quai, 
and  all  t --^  j  carojo  is  carriJd  out  on  barg  js.     This  has  th3  lis- 
advantagi  of  3x"Gsing  th  3  onion  ,crat..s  on  thj  lo^^jr  tijr  to 
tha  splashing-  -  -avjs.     Oni  bu^/3r  t  j1  Is  "  j  that  it  is  alraost  i>^- 
'^os3ibl3  to  avoi  i  ""'3ttina;  of      r^art  of  ■  th.  j  cargo   luring  this 
loaiing  process.     Such  crat-js  hav3  littl3  op-oortunity  to  Iry 
out  =i.nd  of  cours3  the  3oniitions  thus  b300^.3  r:or3  fa'vorabl3  for 
soft   rot,  black  r-old,  E^n  i  "robcbl3'-  also  for  T'usariu"'  rot.  Tiers 
of  crat3s  in  th  3  hold  of  th  .  b.^ssil  arj  S3parat3i  by  narro-: 
alleys,  •"■hich  facilitati  air  circulation.     Th  3  ti3r&  ar3  braced 
■-^ith  stri"~s  of  lur'jber  to  provjnt  sli  linz   luring  Vci  i  voyag3. 
It  is  not  /possible,  ho^Tjvjr,   to  3ntir^lv  jlii^-inatj  th  ^  "'^oving 
•of  th  3  cr"'.t3s    luring  rough  ^"c;ath-3r. 

Occurr-^nce-  of  Onion  Dis3fa333 

T'^_  J  thr-33    lis3asjs  ocourrin'A  upon  th onions  at  this'ti"'3 
v^3r3  Fu.3-.riur  rot,  bact irial  soft  rot,  ari'i  black  roll.  No 
3ctryti3  --as  founi,   ^.ni  no  Scldrotiu^v  C3pivorun.     It  v/as  ::roba- 
bly  a  littl3  3arly  for  BoT:rytis,   3sp3Cially  3inC3  ther3  is  prac- 
tically no  rain  z,t  this  S3a3pn  of  th  ^  yaar. 

Fusariur.  rot   (culona^ . --This  diS3a33  -.-as  foun  i  in  practi- 
cally 3V3ry  fi3ld  visit3i,     Th  3  syrg-torrs  v;jro  typ  ical  of  th3 
Iis3as3  as  ^va  kno-^7  it  in  ."^-arica.     It  is  associatil  mora  or 
l3ss  "ith  raag;.:ot  or  oth3r  insjct  injury  at  the  bas3S  of  th3 
scales.     Judging  frori  ^7hat  th  3  paasants  t3ll  ^^3,   it  rray  d3V3lop 
earliar  in  th3  season  anl  caus3  th3  death  of  th3  pl-?nt  b3fore 
rraturity.     In  rost  of  the  fijlis  the  onions  had  be3n  sorted  and 
place  i  in  the  bins.     /round  e.very  such  bin  the  gro^and  is  3ither 
strewn  v;ith  decayed  bulbs  or  the  latter  are  throvn  in  a  large 
pile  near  by.     /it  this  time  the  disease  is  in  an  early  st^-ge. 
Th3  root  system,   as  a  rule,  has  ooinpletely  disappeared  ani  there 
is  oft3n  evidence  of  Fusariuni  nyceliuni  or  sporulation  or  both 
at  the  base-     In  case  of  insect  Gong:licati ons "  th e   iecay  is  rrore 
advanced  and. bacteria  are  cc^"-only  present*     All  bulbs  -vhich 
sho^7  rracroscopic  signs  of  thj    lisease  are  suppose  ily  throv-n  out. 
It  is  evident,  hoviever,   that  nany  incipient  infections  ar  i  over- 
look 3d.     This  v-;as  sho-n  by  th.3  fact  that  bulbs  ^^hich  I  S3l3ct3d 
as  free  from  Fusarim  rot  ani  took  to  France  ^vith  to,  after  a 
week  shO'Ted  evidence  of  -;h  j  -disease.     Thus  "^'.^e  nay  expect  the  sare 
thing  to  develop  in  the  bins  and  in  transit. 

As  state-1  a,bovG,   Fusariu^n.  v,'a,s  found  alnost  universally 
present  arounai  Valencia.     Fro^  ^vhat  I  rou-.hily  estirriate,   on3  to 
five  per  cent  of  the  crop  is  thrcvn  out  already  because  of 
Fusariu:T  and  soft  rot.     There  is  another  sorting    fhen  the  bulbs 
are  ri-^oved  fr or  the  bins,  "vhen  even  a  hi'^'hsr  "^ercint^gi  ""ay  be 
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r-ij-ctJd.     I  havi  "bjjn  tcl  i  by  peasants  of  losses  of  35  to  75 

per  cent  in  the  bins,  but  sufch  fi;;iures  ara  not  necessarily  to 
be  taken  as  reliable. 

Bacterial  soft  rot. --This  is  kno"/n  among  the  peasants  as 
"i^rnfer-'TiedaJ.  del  cualio',  "  or  "pichona.  "     V'herj  the  outer  fleshy 
scales  are  aifectel,   in  "'hich  case  black  iriold  usually  follcvs, 
they  term  it   '-entelat"   (Valenciano)  or  "entelado"  (Spanish). 
This  iisease  is  considered  by  gro^"ers  and  buyers  as  the  most 
d3£tructive  and  most  dreaded-     Its  occurrence  here  on  this 
hea-^'T  clay  soil  is  .interestin'^^,   since  from  limdted  observa- 
tion I  believe  it  occurs  in  /merica  more  con'^only  on  heavier 
soils,     In  Oran"e  County,   N.       ,  'vheri  it  occurs  perhaps  as 
r£':ularly  as  anyThere,  .1  have  bean  told  that  it  is  m.ore  preva- 
lent on  the  clay  soil.' 

The  infection  undoubtedly  takes  place  sometimes  before  and 
som.eti^es      during  harvest.     It  is  very  difficult  to  detect 
(in  America)  befor.e  the  onions'. are  rulled,  and  since  practically 
all  the  fields  ^7ere  past  this  sta~e  here,   I  did  not  have  an 
op-rortunity  to  observe  this  point,     In  the  one  or  tw'o  fields 
still  standing,  -a;  ii t-cle  evidence  of  it  was  noticeable,  espe- 
cially in  connection  ":ith '  ma-;:;50ts- working  in  the  neck  of  the 
bulb.     The  tops  of  the  bulbs  are  cut  soon  after  puilin-i:,  -"hen 
there  is  still  some  sap. left  in  the  tissues.     This  is  favorable 
for  dissemination- of  the  bacteria  at  the  timie, 

After  the  bulbs,  have  lain  in  piles  fbr  about  a  week  and 
are  sorted  over  for  the  bins,   the  disease  is  evident.  The 
'.vo^i^en  who  work  at  this  are  quite  keen  in  detecting  these  early 
stages.     It  may  consist  of  only  a  slight  watersoakirig  of  one 
or  t-o. scales  at  the  .neck;   or  in  more  advanced  cases  the  scales 
may  be  rc':ted  for  sons  distance  and  the  watery  decay  can  then 
be  readily  detected..    One  or  m.ore  scales  may  be  affected.  As 
the  rot  progresses  the  parenchym.a  tissue  disintegrates  and  small 
yellow  patches  are  notioenbls  Just  beneath  the  epidermis.  This 
sym;ptom  is  especially  distinct '  upon  the  Valencian  onion.  I 
presume  it  m.ay  be  found  to  be  the  fJ.avone  coloring  m^atter  in  the 
epiderm.al  cells  which  has.-  aggregated  as  a  result  of  cell  plas- 
molysis,  but  this  is  only  a  guess.  ' '  ' 

It  is  obvious  that  this  disease  is  as  much  or  more  difficult 
to  r.em.ove  entir^j.y  by  sorting.     It  is  thus  to  be  expected  that 
more  or  less  soft  rot  decay  will  develop  in  storage  and  transit. 

One  buyer  (Spanish)  claims  that  the  kesping  quality  of 
the     Valencian  onions  is  determined  entirely  by  the  irrigation. 
The  first  two  months  and  the  last  two  months  he  claims  are  the 
miost  critical.     The  peasants  follow  a  m.ore  or  less  orthodox 
system  of  iffigation.  '  After  the  seed  is  planted  with  two  irri- 
gations at  two-day  intervals — then  20  days  -vithcut  irrigation — 
then  irriccation  jyery  8  days  until  transplanted.     At  transplant-- 
ing  plenty  of  water  is  given.-    Thin  after  plants  are  well  3T;art- 
ed,  watering  is  stopped  as  long  as  possible  to  encourage  deep 


rooting;  then  irrigation  continued  at  8-day  intervals.  They 
state  that  when  plants  "shov;  iisease^   irrigation  helps  them  to' 
keep  on  growing--to  shut  off  i)vater  would  make  them  dry  up  at, 
once."     No  doubt  too  much  water  during  the  last  part  of  the 
season  tends  to  make  a  larger  but  softer  onion  vxith  -.a  larger^ 
more  succulent  neck,  more  susceptible  to  decay • 

Black  mold  (Nigrella) . — There  was  very  little  of  this  pres- 
ent on  the  onions.     It  v/as  found  occasionally  and  growers  recog- 
nize it  as  a  very  serious  disease,   causing  much  damage  during 
storage.     It  commonly  follows  soft  rot  and  Fusarium,  especially 
where  the  former  affects  the  outer  scales.     Its  prevalence  no 
doubt  is  largely,  influenced  by  the,  v/sather,     i^t  harvest  time  it 
is  usually  dry,  but  rainy  spells  may  come.     In  such  weather  the 
disease  spreads  very,  rapidly  and  if  widely  disseminated  during 
harvest  and  sorting,   continues  to  develop  in  storage.     The  method 
of  storage  is  not  the  best,  especially  if  the  crop  is  not  thor- 
oughly dry  when  placed  in  the  bins.  . 

Factors  Affect, ing  Onion  Diseases  in  Transit 

One  would  expect  from  the  nature  of  these  diseases  as  they 
occur  in  the  Valencia  district  that  the  early  shipments  would 
be  the  m:Ost  liable  to  decay.  .  The  earlier  the  packing  is  done, 
the  less  the  opportunity  to  sort  out  decay.     In  the  two  weeks 
which  is  the  miinimum- to  be  allov/ed  for  transit  to  New  York,  soft 
rot  can  increase  considerably.     In  lots  which  remain  for  some 
weeks,   incipient  infections  have  time  to  develop  sufficiently 
to  be  detected.     I  believe  a  .large  percentage  of  the  infection 
of  Fiisarium  and  bacteria  takes  place  before  storage  and  that 
new  infectio;ns  in  the  bin  are  few,     Assuming  this,  the  later  the 
packing  is  done,  the  better  it  v;ill  carry.     Mr.   Fenger,   of  A. 
Rosenblum,  Brooklyn,  who  bought  heavily  in  Spain  last  snm^i^f 
season,  says  he  has  found  this  to  be  true.     The  packing  and 
shipping  continue  up  to  December  or  later. 

Another  factor  v/hich  nay  be  noted  in  this  regard  is  that 
of  delay-  in  shipment  due  to  dull  m,arkets.     Local  buyers  having 
bought  up  the  bins  may  continue  to  pack  without  orders  for  ship- 
ment,  This  results  in  the  bulbs  standing  in  crates  on  the  quay 
for'  indefinite  periods.     Tl':e  >-resjnt  ^-lo"'  -^arket  is  an  exa'"":le  ■ 
of  t>iis,     The  quai  is  filled  with  onion  crates  ^-hich  arj  not 
^oving.     An  American  house  then  may  place  an  order  some  lays 
or  weeks  later  and  .ret  onions  packed  in  th.i  early  season,  which 
have  stood  in  crates  for  some  weeks.     Thus  by  the  time  they 
reach  Niw  York  decay  m-ay  be  well  advanced. 

Garlic  Culture. and  Diseases 

At  Barcelona. I  learned  more  of  the  Sclerotium  cepivorum 
disease  from  Prof.   Cabellero.     ,1  lat.jr  visited  the  area  where 
it  is  so  common.     This  is  in  the  province  of  Gerona,   in  the 
vicinity  of  a  small  village  by  the  name  of  Banolas.'    The  latter 
may  not  be  found  on  every  map.     It  lies  about  4.0  kilor'r:5tir3 
northwest  from  the  town  of  Gerona,  and  is  accessible'  only  by  " 
motar  car,     There  is  an  extensive  acreage  of  garlic  in  the 
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neighborhood  cf  thiG  villar-a;  larga  quantitijs  cf  it  ara  ix~ 
portid  annually.     Sincj  it  is  ship"- 3 1  aiiihjr  fror.  San  Palciiiios 
or  Barcelona,   it  vrould  ha  included  all  undar  Barcelona  in  the 
abov3  tabl3  (;:.  19).     Evidcjntly  ^Tj  li  .1  not  rjcjivj  any  fror: 
h3r3  in  ths  Unitjd  States  in  1919  or  1920,  although  sor.3  quanti- 
ties ^~3nt  to  Porto  RiGO.  . 

The  garlic  crop  was"  ai:  the  early  bulbing  stage  '.'Then  I  sa'.v 
it.     The   iisease,  which  is  known  as  "boixat"   (bwa-chat),  had 
a.lready  caused  r^.arked  da-rnage  this  season.     As  a  rule  thj  iis- 
ease appeared  in  ifoughly  circijlar  spots  in  the  fields.     In  the 
severely  infested  areas  nearly  all  the  plants  had  disappeared, 
in  others  the  plants  trere  iust  beginning  to  shov7  the  trouble. 
The  syirptoKis  above  ground  are  yellowing  of  the  lower  leaves, 
thi  upper  leaves  yellov;  and  di  J  ■"progressively,  a.nd  finally  the 
entire  pla,nt  dries  up.     In  the  earlier  stages  if  the  plant  is 
pulled,  it  ccmjs  up  reaiily  ?.nd  the  root  s'^'stem  is  found  to 
hav3  rotted  off,  while  beginning  at  the  base  of  the  leaves  a 
semi -watery  decay  sets  in  and  v/or-V-s  upward.     The  gray  rriycelium 
of  the  fungus  is  usually  nore  or  less  evident,  and  the  charact- 
eristic srr.all  bla.ck  sclerotia  appear  quit^^  early,  becoming  very 
abundant  as  xhe  disease  progresses.     Oftentimes  50  per  cent  of 
the  crop  is  taken, 

A  local  veterinarian  and  fertilizer  dealer  has  been  inter- 
ested in  this  disease  for  a.  ni-iinber  of  years,  and  has  this  siason 
several  er.peri 'cental  plots  in  which  he  is  trying  the  effects  of 
application  of  a  superphosphate,  amrnoniura  nitrate  fertilizer, 
upon  the  disease.     Surprisingly,  he  seems  to  be  securing  a 
marked  degree  01  control  where  the  fertilizer  ws.s  applied,  (See 
figure  6,  )' 

The  sarrie    Iisease  also  occurs  in  another  section  nearer 
Barcelona.     Prci:   Cabellere  also  stated  that  a  small  arrount  had 
been  reported  from  near  Seville,     In  the  Banolas  section  it  has 
been  destructive  for  twenty  years  or  more.     There  are  few  onions 
grown  at  Banolas  and  they  had. been  only  recently  planted.  The 
local  men  stated,  however,  that- about  a  month  iP-ter  tkere  would 
be  plenty  of  the  disease  on  onions.     I  found  a  small  am.ount  in 
a  garden  cTosntaining  a  few  early  onions. 

T'-e  therefore  are  now  sure  that  this  disease  is  vraii  estab- 
lished in  Spain  in  at  least  one  section.     There  is  no.  report  of 
it  in  the  Valencia  section  and  if  it  were  at  all  common  it  would 
come  to  the  attention  of  the  government  m.sn.     There  is  some  gar- 
lic raised  in  the  Valencia  district,  however,  and  its  introduction 
is  liable  to  ocour  at  any  time.     It  u.ndoubtedly  can  be  as  de- 
structive on  onion  as  upon  garlic. 

A  later  report  from  Senor  Lire  of  'ialaga  states  thax  the 
disease  is  common  in  southern  Spain  wherever  garlic  is  grown. 
Here  also  the  garlic  crop 'is  confined  to  the  mountainous  villages 
and  this  is  the  -case  as  '"ell  in  th:e  Province  of  Valencia,     It  is 
probable  that  the  garlic  thrives  better  at  a  fsomewhat  higher 
altitude.     Ey  contrast,   the  onion  ds  produced  with  m.cre  success 
on  the  low  coastal  plains  around  Valencia  and  in  northwestern 
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Spain  in  the  vicinity  of  La  Coruna. 

THE  CANARY  ISLANDS 


Onion  Bulb  Production 

■  Most  of  the  onion  crop  of  thJ  Canary  Islands  is  grov/n 
on  the  island  of  Lansarote,  -//here  tha  averagj  proiuction  is 
about  100,000  quintals  (about  200,000  bushels)  per  year. 
Tli3:?;e  is  an-3arly  crop  v;hich  is  propagated  by  means  of  sets 
and-iTiatures  from  November  to  March.     This  is  all  consumed 
locally^     The  export  crop  is  grovjn  from  seed  which  is  sown 
in  the  auturrin  in  seed  beds,  t ranspla,nted  some  six  or  eight 
weeks  ' later .  and  harvested' beginning  in  March  and  ending 
by  the  middle  of  last  of  June.     I  did  not  visit  this  island 
since  the  crop  v;as  entirely  harvested  and  largely  shipped 
before  my  arrivpJ...     A  cargo  of  onions  from  this  section  was 
examined  in  the  port  at  Santa  Cruz.     The  Bermuda  type  is 
used  entirely  and  pracr.ically  all  "are  of  the  Red  and  Yellow 
varieties.     The  bulbs  are  pulled' an  I  allowed  to  cure  with 
the  tops  still  attached.     Then 'by  a  process  of  braiding  .the 
tops  with  wheat  strav;  ,   they  are  placed  in  bunches  of  two 
to  three  dozen  onions  each.     This  is  the  universal.  m_ethod  - 
of -  harvesting  onions  in  the  islands,  both  for  export  and' 
for  the  purpose  of- storage  for  the  seed  crop.   ■  It  is  un- 
doubtedly a  comrienlable  practice,  inasmuch  as  it  insures  a 
more  thorough  curing  of  the'' tops,  sealing  the  necks  v/ith 
the  least  possible  amount  .of  infection.     The  weather  is  al- 
most always  free  from  rain  during  June,   so  that  the  later 
and  perhaps  larger  portion  of  the  crop  is  harvested  during 
favorable  weather.     There  is  undoubtedly,  hov;ever,  the  li- 
ability^ to  the'  same  diseases  during  transit  as  experienced 
in  .  our  ■■southern  Bermuda  or  dp  if  hum.id  weather  or  improper 
curing  and  handling  occurs.     In-  the  Lanzarote  onions  ex- 
amined I  found  in  small  quant f-ties  neck-rot   (Botrytis  allii) 
(entering  through  wounds)',  soft -rot   ('Bacillus  caret ovorusfT 
(starting  at  _  the  neck  of  outer  scales),  black  mold  ii^QPo^^.- 
ELL?:-}?:^.  >   yellow  rot   (Ma erospor iumt  sp.  )j  plenty  of  evi- 

dence of  pink  roob   'vi\:|-^^aij._um  malli  ; ,  but  no  Fusarium  bulb 
rot.     OriinEirily  the  bulbs  are  prepared  very  soon  for  ship- 
ment by  packing  the  bunches  in  h'exagonal  crates. 

In  none  of  these  onions  is  any  attention  paid  to  size 
grades.  All  the  onions  from  the  vjry  smiall  to  the  very 
large  are  included  v/it'hcut  any  sorting.  Of  course  this 
type  of  pack  would  meet  ob lection  in  the  United  States 
markets.  As  a  niatter  of  facb,  no  Canary  onions  are  ex- 
ported to  the  United  States.  The  bulk  of  the  crop  goes 
to  Cuba  and  Porto  Rico  ?ina  smaller  ' quantities  to  Mexico 
and  S out h  A me r i c a n  c oun t r i  e s . 

There  is  a,  sm.aller  quantity  of  onions  grown  on  the  Is- 
land of  La  Paima.     Yellow  and  l^.ite  Bermuda  varieties  are 
grown.     This  crop  is  slightly  later  than  that  of  Lanzarote,  . 
however,   starting  §=5^  in  late  June  or  early  July. 
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Oni  on  S .i-J  I  "^r o  luot  i  on 

Pat  3G  o;:  ^lantin-;       I  Plarv^st 

"?v  c-';n  obs .ir-'-^t i ons     ^r-;  ooniiriJi  to  th  i  I:^.lanl  of 

T3norifvj.     '''jr. 3  -^raGti c?..lly  all  of  tho  onion      j  i  is  gro-.7n  and 
also  th  3  bulbs  for  thj  plantin^^  cf  th.i  s3j1  oro-c,     Th3  lattjr 
ar>i  start  J  i  frcr;  B3Jd  in  thi  autumn,  t  ransolant  j1  soiri  v;jjk3 
latejj  an  i  harvest in  lat3  Jun3  or  aarly  July,     Th3y  arj  thcjn 
s  tor  id  until  Octobjr,  -/h  jn  th.^y  ari  planted  for  th3  produoxion 
of  S33d^     T'o  j  S3.;  i  cro;;  is  ■''-?.rvJ3td  i  th3  lollo-ving  y^ar,  b.i- 
ginning  about  th-;  :'ilii3  of  Juna  and  continuing  throughout 
July. 

Va  r  i  3 1  i  3  s ,   Out  put ,  and  Ua.  r  k  ?  t  s 

vS3jd  of  th3  BjririUia  vari^tiJs  only  is  f^rovn  on  th3  Islands. 
Of  th3  thr33  colors,  th  )  lar^3st  :^3rc3nta-;53  is  yallo^;-',  th3  n3xt 
-7hit3,  and  thj  l3ast  is  rcid.     It  is  said  that  80  to  90  per  C3nt 
of  th3  crop  is  exported  to  th  3  Unit3i  Stat  is,  ^7h3r3  it  is  used 
in  our  southern  states  and  iargely  in  T3xa3i     0th3r  countries 
taking  smaller  quantiti3s  are  Berrauia  Islanis,  Porto  Rico,  Cuba, 
and  South  iirasrica.     Little  or  none  is  shipped  to  Europe,  A 
suniK'aiy  of  the  exports  of  oni  on  seed  from  the  Canaries  to  the 
United  States  ac  taken  fror»  consular  reports  male  available 
to  me  b^'-  the  kinlness  of  /.rerican  Consul  Henry  and  Vice  Consul 
Ph elan, at  Tenerife  is  as  follo-vs: 


Yjar  M'.oimt  in  pounis  Valu3  in  dollars 

1909    57,170 

1910  •    36.  509 

1911   30,753 

1913    74,683 

1913  95,516  85.573 

1914  43,550^  45.841 

1915  40'749  41,80.i. 
191.6  79,487  84,38? 
1917  .  1SB,630  137,389 

■1913  9i,C45   

1£'19  ?1,630   

19o0  33;  033"^   

1931  137,0400  143,749 


(a)  Red  Bermuda  3.641  lbs,;  Y^llor;,  30,785  lbs.;  T.hite, 
9,933  lbs, 

(b;  Of  th  ise  1,08.^  lbs.  -^ent  to  Porto  Rico, 
(c)  Of  these  1,533  lbs.  "'ent  to  Porto  Rico. 

Sied  Grc'7v3r3 

I'ost  of  the  seed  crop  is  qrovm  on  contract  by  or  for  a  coni- 
^-^aratively  fvi  deal3rG,  -rho  sell  to  A-rurioan  seed  firms  or  have 
their  c.-m  agents  in  the  States.     In  -^"ost  cases  of  seed  trade 
th3  consumjr  must  depend  very  lar^-^3ly  upon  th  3  reliability  of 
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tha  ssed  source  and  this  is  no  less  the  case  with  the  Ca- 
nary onion  seel.     Careful  selection  of  bulbs,  proper  segre- 
gation of  varieties,  honest  labeling  of  seed  are  to  be  as- 
sumed only  from  houses  with  an  established  name;  and  these 
practices  are  bound  to  make  the  cost  of  production  higher 
than  that  of  the  ''casual  buyer"  v/ho  takes  advantage  of 
fluctuation  in  supply  and  demand  without  regard  to  the  his- 
tory and  quality  of  the  seed  being  handled.     American  users 
■of  Berm:uda  seed  should  recognize  that  seed  from  a  reliable 
house,   even  thougii  bought  at  a  higher  figure,   is  cheaper 
than  seed  coming  thi'ough  an  unknown  channel.     There  is  "un- 
dcubtediy  a  certain  percentage  of  poorly  selected  bulbs 
planted,  and  I  ha-ve  in  one  case  seen  Yellov;  and  White  Ber- 
muda seed  grovjing  on  adjacent  terraces  with  no  attempt  at 
isolation, 

'  Bulb  Production  and  Handling  for  Seed  Growing; 


Most  dealers  grow  or  he.ve,  grown  the  bulbs  needed  for  the 
seed  crop  and  distribute  them  to  persons  contracting  to  grow 
seed.     It  is  essential  for  the  production  of  reliable  seed 
that  such  a  practice  be  followed,  since  it  is  only  by  such 
m.ethods  that  careful  selection  of  bulbs  can  be  carried  on 
and  a  high-grade  varietal  purity  be  maintained.     These  bulbs 
are  grown  and  harvested  in  essentially  the  same  manner  as 
described  for  the  Lanzarote  crop.     They  are  then  brought  in 
in  bunches  to  a  central  storage.     Here  they  are  sorted  over 
and  all  bulbs  having  globe  or  bottleneck  shape  or  off  color 
are  picked  out  and  sold  for  table  use.     Any  bulbs  showing 
decay  are  also  presumably  discarded  at  this  time.     They  are 
then  stored  by  ha.nging  the  bunches  upon  the  walls  or  rafters 
or  by  laying  them  upon  the  floor  of  the  storage  shed.  This 
shed  is  exposed  on  at  least  one  side  and  cften  the  center 
court  with  a  temporary  roof  is  also  used.     At  any  rate  the 
bulbs  are  protected  from  the  sun  and  afforded  all  possible 
ventilation.     This  is  very  necessary,   since  they  m^ust  be 
kept  until  October,   during  the  hottest  time  of  the  year.  One 
dealer,  I(r,   Varela,  toll  m.e  that  he  has  better  success  by 
simply  spreading  the  bulbs  out  upon  the  ground  and  pro- 
tecting them  from  the  sun  with  a  canvas  stretched  two  or 
three  feet  above  them  so  as  to  afford  plenty  of  ventila- 
tion, 

■   ■^nile  in  storage  the  bulbs' are  picked  over  one  or  miore 
tim.es  to  remove  decaying  onis  and  are  finally  selected  and 
sorted  at  planting  time  in  October, 

Handling  of  the  Seed  Crop 

The  seed  crop  is  usually  grovvm  under  irrigation,  some- 
times not,     The  system  of  ploxjiji^g  is  similar  to  that  used 
in  the  United  States.     Planting  of'  t:h'^  bulbs  is  done  in  Oct- 
ober and  November, 


39 


SciTi^  .of  th3  sJ3i  is  ripa  by  th^  rriilila  cf  Junj.     As  soon 
as  a  vary  fev  of  ths  sesd  carpels  br^ak.  opafi  ths  entire  imbel 
is  pickei  an-i  allc\73i  to  dry  in  the  sun.     Since  all  umbels  do 
not  ripen  at  once,   each  fi)ej.d  is  picked  over  several  times, 
After  the  seed  balls  have  dried  out  thoroughly  they  are  thrasbed 
by^beating  with  a  stick  or  flail  upon  a  hard  floor,    (See  fig, 
16),     The  s.eed  is  then  separated  from  the  chaff  by  "hand  sifting,' 
v/hich  consists  of  shaking  about  in  a  broad  shallor;  basket  and 
allowing' the  .trind  to  carry  a-.vay  the  chaff  and  light  seed.  This 
is  a.il  done  by  the  Spanish  ■  •'t omen >  who  become  very  dexterous  at 
this  opera Gicn, 

The  seed  is  gro-vn  at  various  points  on  the  Island  of  Tene- 
rifs.     ■".'he  tendency  at  present  is  apparently  for  the  industry 
to  shift  more  to  the.  south  coast.     This  is  probably  due  to  bet- 
ter average  yields  resulting  in  the  latter  region.     There  ap- 
ps'ars  to  b3  less  milde\7  on  the  south  coast,  and,  clim.atic  con- 
ditions are  probably  largely  responsible  for  differences  bet^7een 
the  t-.70  coasts.     There  are  many  plantings  close  to  Santa  Cruz, 
but  the  c5:op  also  occurs  as  far  7;est  as  Anco  on  the  south  and 
Buena  Vista  on  the  north. 

Shipping  and  H-oldi.ng  Over  of  Seed 

^incs  -cracticplly  all  of  the  se3d  -croiuced  here  is  needed 
in  August  or  early  September  for  planting  the  Bermuda  onion 
crcp  in  .Texas  and  other  southern  states,   there  can  be  little 
delay  in  shipping  the  seed  as  soon  as  it  is  cleaned.  Dealers 
as  a  rule  refuse  to  take  seed  after  Aiigust  15,   since  this  is 
the  latest  date  at  -vhich  shipm.ent  can  be  made  to  /r.erica  for  the 
current  season's  planting.     The  seel  is  all  shir^^d  in  sealed 
tin  boxes  abcut  30  inches  long,  15  inches  ^viie,  and  12  inches 
deep. 

It  is  to  be  seen  from  the  production  figures  that  the 
supply  varies  greatly  -f.-ccm.  year  to  year,     This  is  iue  to  various 
cav-ses,   such  as  variations  in  acreage  planted;  prevalence  of 
disease,  anl  seasonal  conditions  affecting  the  crop.     It  is  con- 
sequently very  often  necessary  to  carry 'over  a  certain  percentage 
of  the  crop.     During  the  last . season  there  -as  an  over  prciuotion 
and  also  over  buying  by  Am,erican  houses.     Both  facts  are  proba- 
bly responsible  for  the  reduction  in  lem.anls  reported  at  the 
opening  of  the  1923 -shix^ping  season. 

It  is  -Tell  kno'Tn  that  onion  seed  deteriorate  very  rapidly 
under  ordinary  conditions  and  that  one-year-old  seed  is  usually 
inferior  to  new  seed.     This  leads  to  differences  in  disposing 
of  the  "carry-ever , 'f  according  to  the  miethois  and  integrity  of 
the  dealer <     m  some  cases  it  is  held  in' cold  storage  in  New 
York  and  S9ld  the  follo^ving  season  as  ne-.7  or  as  old  seed.  In 
other  cages  it  is  held  in  the  Islands  and  thus  disposed  of.  In 
eixher  case  there  is  no  doubt  that  some  practice        mixing  the 
old  and  new  seed  and  selling  it  all  as  nev/  seed. 

The  carrying  over  of  onion,  seed  for  at  least  one  season  is 
almost  necessary  to  cour.terbalance  the  variations  in  supply  and 
dem^and.     At  present  there  is  a  serious   iiscrimdnation  against 
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ons-yaar-old.  S33d,     If  proper 'con'j.itions  may        founi  nhex 
by  letarioration  may  be  reduodd  to,  a  minimum  or  eliminat- 
ed for  ona  year,   it  should  be  very  useful  to  seed  dealers 
and  should  help  stabilize  the'  onion-seed  market,  . 


Onion  Diseases  in  the  Canary  Islands 

Since  these  observations •  were  made  over  only  a  ten- 
day  period,    (June  23  to  July  l)',  at  one  season  of  the 
year,  their  limitations  are  necessarily  obvious.  Practi- 
cally no  work  on  plant  diseases  has  ever  been  done  on  the 
Islands,  and  no  especial  attention,  is-  being  given  to  them 
by  any  agency  at  the  present  time.     I, was  assured  by  ' 
some  growers  and  dealers  that  there  was  'little  or  no  dis- 
ease on  the  Islands,  but  others  were  av^are  that  such  was 
not  entirely  the  case,     ^".'ith' 'the  intensive  system  of  agri- 
culture which  is  being  employed,   one  might  almost  assume 
that  some  diseases  were  to  be  found;  and  the  fact  that 
onions  and  onion  seed  have  been  produced  intensively  for 
30  years  or  more  on  these  small  islands  would  also  lead 
one  to  suppose  that  some  diseases  of  this  crop  v/ere  pres- 
ent.    As  a  matter  of  fact,  during  this  short  stay  I  was 
able  to  identify,  with  the  exception  of  smut  and  Fusarium 
rot,  every  disease  known  on  onions  in  America,  and  one  or 
two  not  knovm  in  the  United  States.     These  observations 
were  made  at  the  time  when  the  bulb  crop  was  being  or  had 
already  been  harvested  and  as  the  seed  crop  was  approach- 
ing maturity.     It  will  be  best  to  consider  each  disease 
separately. 

Mildew  (Peronospora  schleideni) 

This,  with  the  black  leaf  mold  (Macrosporium  para- 
sit  i  cum)  is  the  m,ost  com.mon  and  conspicuous  disease  of 
onions  in  the  Canaries,  and  consequently  the  better  known. 
I  saw  it  in  some  fields  at  Santa  Cruz  (June  33  to  27)  and 
at  Orotava  (June  29),  where  it  had  caused  a  loss  of  at 
least  80  per  cent  and  probably  more  of  the  crop,     In  other 
fields  it  was  much  less  serious  and  still- others  were  cjuit 
free  from  it.     Taken  as  a  whole  I  should  say  that  it  was 
generally  serious,  but  in  a  few  cases  very  destructive. 
It  was  quite  evident  to  me  that  the  location  of  the  fields 
with  respect  to  air  drainage  was  a  very  important  factor 
in  the  control  of  this  disease.     In  fact,  wherever  I  saw 
mildew  in  itg  severe  form  the  fields  were  partially  sur- 
rounded either  by  trees  or  buildings,   so  as  to  prevent 
the  freest  ventilation,     At  Buena  Vista  ,(June  29)  and 
Guimar   (Jurie  30)  practically  no  mildew  was  found  and  in 
these  cases  the  fields  were  on  areas  sloping  toward. the' 
sea  and  fully  exposed,     Mr.  Reid  at  Orotava  hag  tried 
spraying  wi-th  Bordeaux  to  control  this  disease  but  with- 
out success.  '  The  rows  of  seed  plants  are  set  som.ev/hat 
closer  here  than  in  America  and  the  difficulty  of  apply- 
ing the  spray  successfully  is  a  stroa-^  arguir.ent  against 
its  use.     In  fact,  I  believe  as  much  or  more  may  be 
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gained  by  selection  of  fijl  Is  an  I  localit.ijs  as  by  spra^'^ing.  I 
suspact  this  factor  accounts  in  part  for  th-3  tjn-i-^ncy  to  gro';r 
morj  S33d  jach  yjar  on  thj  south  coast. 

Black  Leaf  Moll  (Macr ospor iurr.  parasiti cum) 

This  is  universally  present  following  mildv3w  and  undoubted- 
ly  incroasas  th3  damage  started  by  the  latter.     It  probably  in 
some  cas3s  acts  inlepsndently  although  to  a  minor  degree;  v/here 
mildew  was  a.bsent  little  or  no  leaf  m.old  was  to  be  found. 

Rust   (Puccinia  -oorr  i  )  • 

This  disease  -.vas  mS-ds  most  conspicuous  by  the  form.ation  of 
tslia,     Thise  developed  as  smiall  pin  points,   closely  grouped 
together  to  form  black  spots,   irregular  in  size  and  shape,  on 
the  green  seed  stalk.     As  the  stem,  died  these  spots  remained 
equally  as  conspicuous.     The  sori,   in  cross  section,   showed  the 
teliospores  formed  and  closely  packed  together  in  the  cells 
just  beneath  the  outer  epider'^al  cell  layer.     The  latter,  though 
slightly  raised,  w^s  not  ruptured  and  I  believe  does  not  rupture; 
the  spores  are  probably  dispersed  after  the  death  of  the  host 
or  germinate  in_  si.tiii     The  uredinia  are  present  but  not  as  con- 
spicuous nor  so  abundant,     They  were  seldom,  found  to  occur  alone 
but  usually  with  tha  telia.     The  uredinia  are  brown  or  orange 
in  color  and  as  they  m^abure  cause  a  longitudinal  rupture  of  the 
host  3pider:r^is.     i^round  these  sori  the  t^lia  are  developed.  At 
the  time  collections  were  m»ade,   June  2  4  to  June  S9,   it  was  evi- 
dent that  -jrcdospore  formiation  v;as  past  and  the  teliospore  form- 
ation had  been  in  progress  for  sorj  time.     In  m^ost  of  thci  spots 
one  uredinium  was  to  be  found  in  the  center  but  it  was  closely 
surrounded  and  nearly  obscured  by  thi  num.erously  crowded  telia. 
In  other  cases  several  uredinia  were  found  in  the  center  of  a 
spot,  making  the  center  light-gray  with  the  orange  uredinia  and 
surrounded  by  black  uredinia  covering  areas  up  to  5  mjn.   in  diarrm 
eter  and  surrounded  by  narrow  black  zones  of  telia. 

Tliis  disease  was  found  comj-.ionly  in  many  fields;  aairfough 
it  was  in  no  case  abundant.     In  the  region  aboub  Santa  Cruz  it 
was  founci.  only  in  fields  ©f  the  Crystal  TJax  variety,  whili 
Y3llow  Bermuda  fields  adjacent  or  near  by  were  free  frora  it. 
It  was  thoaght  at  first  to  be  a  case  of  varietal  difference  in 
suscsptibility.     This  was  probably  only  a  coincidence,  hov/ever, 
since  later  (June  29)  at  Buena  vigta  the   disease  was  found  preva- 
lent cn  the  yellow  variety.     It  apparently  causes  no  sericus 
damage  to  the  host  plo-nt .     T>  3  identity  of  thissfungus  remains 
for  further  study. 

Pink  Root  (F-q  sari  urn  malli  ?) 

Tliis  disease  v/as  to  be  foun.l  com.monly  in  many  of  the  seed 
fields  without  respect  to  location.     Tliere  v^as  no  evidence  of  it 
in  anything  but  a  mild  form,  howev-^r,   and  it  is  not  certain  that 
it  is  the  same  as  the  Texas  pink  ro>t.     Kx .  Reid  tjlls  r/.e  that 
there  vv'as  miuch  more  pink  root  two  seasons  a-:o,  anl  I.r.  '"crtley 
speaks  of  it  in  thj  r j;ort  of  his  visit  of  that  season.     it  was 
found  common  cn  bulbs  from  L£.n2arct3  Islam  also. 
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Rotation  of  S33i  fiilis  is  practiceiby  soma  growjrs,  though 
it  is  not  kno^-m  hov'j  rALich  this-  is  don-3  g-3n3raliy.     'The  bulbs, 
however,  b3ing  infictei  may  b3  the  msans  of  carrying  it 
to  clean  fielis. 

Basal  Rot  of  R3  3d  ^lants 

This  troubla  is  the  most  serious  noted  on  the  seed 
crop.     In  soiiie  oases  90  per  cent  of  the  crop  ■'vas  lost. 
In  the  vicinity  of  Santa  Cruz  the  Crystal  T^ax  variety  suf- 
fered the  raost^  but  near  Buena  Vista  fields  of  the  Yellow 
Bermuda  were  also  severely  affected.     The  disease  was-  so 
far  advanced  that  it  wag  impossible  to  tell  very  much  a- 
bout  the  cause.     The  plants  die  down  completely  some- 
times before  much  of  a.  stem  develops  and  more  often  af- 
ter the  blossoming  stage,     TTien  pulled,   the  stem  comes 
up  with  no  resistance  and  the  base  is  completely  rotted 
off  and  dried  up;  even  suggesting  that  it  had  been  chev/ed 
off  by  rodents.     The  bulb,  which  at  this  stage  should  be 
of  considerable  si^ie  and  solid,  has  completely  decayed 
and  usually  entirely  disappeared.     The  base  of  these  dis- 
eased stems  gives  some  evidence  of  insect  working,  and 
very  often  Fusarium  and  Botrytis  are  found,  but  it  is 
quite  possible  that  all  of  these  are  secondary.     In  a 
field  of  Yellov;  •  Bermuda  at  Buena  Vista  mostly  destroyed 
by  this  typ3  of  troubj.ej  some  cases  of  what  appears  to  be 
an  earlier  stage  were  found,.*  (June  29).     In  these  cases 
the  bulbs  were  only  partially   iecayed  and  the  base  of  th 3 
seed  stem  still  intact.     Such  bulbs  were  affected  with 
bacterial  soft  rot.     It  is  quite  possible  that  most  of 
this  trouble  is  due  to  the  soft-rot  decay  laying  hold 
of  the  bulbs  in  m.idseason  or  later.     Several  of  the  men 
told  me  that  they  always  had  more  or  less  6f  this  dis- 
ease causing  losses  during  the  storage  period.     It  is 
necessary  to  follow  this-  trouble  through  the  season  in 
order  to  tell  much  more  about  it;  and  it  is  not  unthinkable 
that  it  might  be  traced  to  incipient  soft  rot  in  the  bulbs 
before  planting, 

^ite  Rot   (Scler ot iuin  cepivorum') 

Two  cases  of  this  disease  were  found,   one  in  Crys- 
tal ^ax  Bermuda  just  brought  from  the  field  to  Mr.  Reid's 
storage  at  Orotava;  the  other  was  found  on  the  same  varie- 
ty under  the  sare  conditions  in  Mr.  '"^ildpret's  storage  at 
Orotava,     Ti'rom  what  we  know  of  this   iisease  in  Europe  it 
is  most  common  in  m.idseason  and  causes  the  death  of  af- 
fected plants  before  harvest.     Doctor  Cotton  states  that 
one  sees  very  little  of  it  on  onions  in  England  after  Ju- 
ly.    It  is  thus  quite  possible  that  if  the  fielis  where 
these  infected  bulbs  g'rew  were  examined  one  or  two  months 
ago,  the  disease  would  have  been  found  in  greater  abund- 
ance,    Mr.  Varola  at  Santa  Cruz  later  told  m.e  that  they 
often  had  much  white  rot  in  the  bulb  crop  earlier  in  the 
season.     It  is  thus  no  doubt  prevalent  to  no  small  degree. 
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An  irnpcrtant  question  is  that  of  tha  possibility  of  its 
being  carriai  \7ith  thj  s33d,     Thj  chances  for  liss3mins-tion  in 
3TJich  rrannor  ara  not  very  great,  although  the  contaTr.ination  of 
S33i  thrc-Qgh  some  irregular  channel  is  not  impossible*     It  is 
evident  that  even  in  cases  of  heavy  infection  in  ths  fieli,  f3'7 
dis3as3l  bulbs  r3ach  storage.     i^ny  infected  bulbs  r^hich  do  go 
thus  far  ^Tould  lecay  during  the  -varm  storage  period  of  four 
months,  at  least  to  such  an  extent  that  they  '.70uli  be  thro'vn 
out  as  sorted  befors  planting,     Ko^;7ever,  quite  healthy  bulbs 
might  carry  sclerotia  or  infected  soil  to  the  seed  field. 

The  disease  vras  not  found  in  any  seel  fields.     In  case  of 
seed  plant  infection  by  the  last  possibility,  the  chances  of  ttee 
fungus  contar.ina-cing  the  seed  are  not  great,  but  of  course  it 
is  not  impossible.     I  should  say  the  chances  of  seed  contamina- 
tion by  m.eans  of  Sclerctiumi  cepivorum.  are  quite  com.parable  to 
the  case  of  onion  siTat. 

Smudge  (Collstotri ch -gj^  circinans ) 

Very  little  of  this   lisease  \':^3  found  on  bulbs  of  seed 
plants.     On  the  Crystal  ^ax  bulbs  which  h&-d  just  been  harvested, 
however,  it  was  very  general  and  in  som.e  cases  very  abundant. 
In  Mr,  ^7ilip;:et's  ctorage  I  found  in  some  bulbs  ^hich  were  only 
recently  pulled»  cases  where  the  fungus  had  rapidly  invaded  the 
fleshly  scales,  causir^  much  depressed  lesions  up  to  a  csntimeter 
in  diameter.     ?!r.  -"ildpret  says  he  often  has  considerable  shrim- 
age  in  storage  due  to  this  disease.     I  have  never  seen  this  fung- 
us so  active  on  ^.ite  Globe  onions. 

Neck  Rot  (Botrytis  allii ) 

This  disease  though  not  abundant  v;as  found  to  occur.  It 
-^as  noted  (June  23)  on  Red  Bermiuda  bulbs  recently  harvested  and 
brouc:ht  from  Lanzarote  Island  to  Santa  Cruz.     Infection  in  this 
case  had  t?.ken  place  through  a  wound  on  the  side  of  the  bulb. 
A  second  case  was  noted  on^CTystal  Wax  variety,  recently  harvest- 
ed, at  T'ildpret  storage,  Orotava  (Ju'/re  5  0),     lliis  case  was  neck 
infecti on, 

Soft  Rot  (3a£ii_lus  sp>  ) 

A  few  incipient  cases  of  what  appeared  to  be  soft  rot  start- 
ing at  th3  neck  and  affecting  outer  bulbs  were  noted  on  recently 
harvested  Lanzarote  Red  Bermuda  onions  at  Santa  Cruz.     Ths  occ^jx- 
rence  of  soft  rot  on  bulbs  in  the  seed  field  has  already  been 
noted. 

Yellow  Rot   (:!aoro3porium  sp.  ) 

One  specirren  colljcted  fror.  a  lot  of  Red  Bermuda  onions, 
Lanzar ot  e ,  June  2 3 . 

Black  Mold  (AsToercriiius  niger ) 

A  slight  amount  was  found  on  Lanzarote  Red  Berm.uda  onions, 
recently  harvested  (June  23).     The  weather  v;as  clear  and  dry  Sc 
usually  is  the  case  at  this  season,  which  fact  would  not  lee  a 
one  to  expect  any  large  E^mount  of  black  mold  or  neck  rot. 
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Fusarium  Rot 


No  ca-s33  of  Fusariijun  bulb  rot  v/jre  noted. 

& 

/.cknovflj  io;jnents 

I  am  f?:r3atly  ■inlJbt  J  I  to  Consul  Hdnry  ani  Vic3-Consul 
Phelan,   Santa   is  Cruz   Ij  Tonarifj,  ^vho  havj  V3ry  kindly 
placed  much-  data-  in  th 3ir  office  at  my  iisposal,  introduced 
Tr/3  to  com.mercial  -nen  concerned  in  th^  subject,  and  accm- 
panied  me  on  field  excursions.     Only  through  the  help  and 
com-r.endable  spirit  of  cooperation  of  these  r^en  was  the 
visit  to  Tenerife  made  successful. 


a*  M.  Darrow, 
aortloulture  A  Pomology, 
Bureau  of  |lant  Industry • 


